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ComHemoM o MeotcdyHapodHOM noucxe. 



B omnouieHuu deyxOyKeenHbix KOdoe, Kodoe RSbiKoe u dpy- 

2UX COKpaUfCHUU CM, tiTlOHCHeHWi K KOdOM U COKpaUfeHUHM», 

nydjiuKyeMbte e NOHone KOJtcdoeo oHepednozo etunycKa Bm- 
nemeuH PCT. 



(54) Title: BISMUTH OXIDE-BASED ELECTRODE-ELECTROLYTE PAIR (VARIANTS). METHOD FOR THE 
PRODUCTION THEREOF (VARIANTS) AND ORGANOGEL 

(54) Ha3BaHHe HSoGpereHHn: 3JIEKTP0fl-3JlEKTP0JlMTHA>l PAPA HA OCHOBE OKMCH BMCMYTA 
(BAPMAHTbl), CnOCOB EE HSFOTOBJlEHMfl (BAPHAHTbl) M OPrAHOrEJlb 

(57) Abstract: The invention relates to producing electric energy by 
directly convening chemical energy of a gaseous fuel into electric energy 
with the aid of solid oxide fuel cells. Said invention can t>e used for 
producing miniature thin-layer oxygen sensors, electrochemical devices 
for producing oxygen from air, catalytic electrochemical devices for 
cleaning waste gases or converting hydrocarbon fuel. The technical aim of 
the invention is to produce a low-cost bismuth oxide-based electrode- 
electrolyte pair exhibiting a high electrochemical efficiency which is used 
in the form of a basic part of a highly efficient, low-cost and long service 
life fuel cell. Said invention also resolves several supplementary problems 
whose solution is demonstrated by the example of two electrode- 
electrolytic pairs and methods for the production thereof, including a 
method earned out with the aid of a special oi^anoget. 

(57) Pe^iepat: MsoCpereuMe othochtoi k o6AacTM noAyHCHHJi 3JieKTpHHecKofi 3HeprHH 3a chct npsMoro npeoGpasoBaHHa 
XHMHHCCKOH 3HeprHH ra3oo6pa3Horo xonjiMBa a 3AeicrpHHecKyK) SHeprHio c nOMOUibio TBcpAo okhchux tohjimbhux 

3JieMeHT0B. H306peTeHKe M0)KeT HCnOAbSOBarbCfl AJIH MSrorOBJlCHHR MKHMailOpHiilX TOHKOIUieHOHHUX AaTHHKOB KHCJiopo^a; B 
3JieKTpOXHMHMeCKHX yCTpoHCTBaX Sm nOJiyHCHHJl KMCJlOpOAa M3 B03AyXa; B KaTanHTHSeCKHX 3AeKipOXMMH4eCKHX 

ycrpoWcTBax ohmctkh BbixAonHux moa ham kohbcpchh yrAeBOAopoAHoro ToanMBa. TexHMHecKoii saAancif, hb peweHHe 
KorropoM HanpaBACHO HSoGpereHMe. nmnercsk npoHSBOAcrao iiHsxocTOUMocTHOfS aneKTpOAOACKrpoAHTHofi napu Ha ochobc 

OKHCH BMCMyra C nOBUUieHHOA SAeirrpOXHMHWeCKOjf 34)4>eKTHBH0CTbl0, KaK OCHOBHOii HaCTM KOHCTpyKUHH 

BucoK034)(l)eKTHoro, 3KOH0MHHHoro, oSnaAawineno AnMTejibiiWM cpOKOM cnym^hi ronAHBHoro sAeMCHta. Homhmo 3Toro b 
H3o6peTeHHM pemaiOTCs Hexoxopwe AonoAHHTWibHwe jaAaiH. PemcHHe 3thx aaAan noicaaaHO Ha npHMepe KOHcrpyKUHfi 
anexTpoA-anexTpo/iHTHoji napbi h cnoco6a ec HsrorosAeuHx, b tom hhcac c noMOu^bio cneuHaAbHoro opntHoreAn. 
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3jieKTpoA-3JieKTpoji0THafl napa Ha ocHOBe okhch BHCMyra, 
^ cnocoS ee HsroTosjieHHa h opranorejib, 

06jia€Tb TexHHKB. HsoGpereHHe othochtc^ k o6jiacTH ajieicrpoxHMHHecKHx ycx- 
poftcTB, npeOTaaHaneHHux ff^n: 

• nojiyqeHHfl KHCjiopoAa (KHCJiopoffHwe Hacocbi); 

10 • 3JieicrpHHecK0» onepum aa cner np^Moro npeoSpasoBaniw xHMHHecKoii SHepniH ra- 

3oo6pa3Horo ToiWHBa b sjieicrpHHecKyio aHepraio c noMomwo TsepAo okhchwx ion- 
jiHBHux aneMeHTOB; 

• OHHCTECH ra30o6pa3HHx npoMBmDieHHwx BHSpocoa; ymjimeaifm yrjieicHCjioro 
ma (6opb6M c «napHHKOBHM 3$$eKT0M»); 

15 • KOHTpoJM3a<X)Aep3KaHHeMKHcnopo;ia(KHCJiopoOTBiefl^ 

• B 3JieKTpoxHMHHecKOM CHHTese, HanpHMep, nojiyneHHH cHHrasa hs Merana h 
flpyrax yrjieBOAopoflOB. 

HpeiimecTByiomHH ypoBCHb tcxkhkh. OcHOBHoft npHHura pa6oTBi Bumenep- 
HHCjieHHbDC ycxpoHCTB - 3T0 nepcHoc KHCjiopofla Hepe3 lUiOTHBiH OKcmmBia 3JieKipOJIHT, 
20 o6jiaflaiomHH KHCjiopoOTofi npoBOOTMOcxtio npn noBMmeHHOH xeMneparype. J^Ba 3JieK- 
Tpofla, pacnojio3KeHHHe no o6e cxopoHBi 3JieKTpoJiHTa, cosflaioiipie sjreKTpoxHMmecKyio 
OTeiiKy, oSecneHHaaioT pa6oTy xaiaix 3jieKTpoxHMHHecKHX ycTpoftcTB. 

IIoOTOfl sjieKipHHecKOH 3HeprHH K sjicKipoAaM nosBojMCT opraHHsosani nanpaB- 
HeHHHtt noTOK KHcnopofla or Karofla nepes 3jieKTpojraT k anofly. Ha otom npHHipine oc- 
25 HoaaHa paSoxa «KHCJiopoflHoro Hacoca», KoxopH» oxSHpaex KHCJiopofl BosAyxa co cropo- 
HM Kaxofla H BBweJiaex ero b hhcxom BH^e co cxopoHM anofla. TaicHM »ce o5pa30M ocynie- 
cxBJiaexcH OHHciKa npoMHmjieHHHx BHfipocoB (BoccxaHOBjiemie okhcjiob asoxa urn ce- 
pH) HjiH yxHJBHsanHfl yTjieKHCJioro rasa. 

PasHocxb napi^HajDbHHX flaBjieHHfi KHCJiopo;ia no o6e cxopoHw ajieiopoxHMHHe- 
30 CKoft OTeflKH renepHpyex sjieKxpOTtecKnii cHrnaji, nosBOJunonmH onpe^^ejuixB K0H^eHxpa- 
ilHio KHCjiopofla no o^ny m cxopoH >raefbcH (npmmm paGoxBi KHCJiopoOToro aaxHiDca). 
nocTOHHHyio renepamiK) sjieiopHHecKoa 3Hepnra nojiynaiox b xoiuihbhbix sjieMeHxa, ko- 
raa nocxoHHHBifi noxoK hohob Kncjiopofla nepes sjreiopojiHx cosAaex nocxo>iHHBi2 3jieK- 
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xpHHecKHfi TOK Mexcfly aneicrpojtaMHj a KHCJiopoA co cropOHbi aHom pacxoffyerrcH Ha 
aiieKTpoxHMHHecKoe OKHCJieime ra30o6pa3Horo TonjmBa. 

3$<]^eKTHBH0CTb Bccx nepCTHCJieHHMX Bfcnne ajieicrpoxHMHHecKHX ycipoHCTB sa- 

BHCHT OT y^eJIBHOfl npGBOffmOCTBL OKCHflHOrO SJieKipOJIHTa no HOHaM KHCJIOpOfla. HeM 

5B£iine KHCjiopOAHaH npoBo/^MOCTb, xeM BBime a^^eECTHBHOcrb. ripii^eM sKejiaTeJiBHo 
HMers BHcoKyio a^^ij^eicTHBHOCTB npn noHHMceHHofi xeMnepaxype, Tax Kax BHCOKaa xeM- 
nepaiypa orpaHHTOBaex cpoK cjijokSm axteKxpoxKMiwecKoro ycxpottcxBa, 

CTa6HjiH3iipoBaHHafl h JiernpOBaHHan okhcb BHCMyra o6jiaAaeT 6oji&mott npOBO- 
;^0CTBK), oco6eHHO npH noHH^iceHHH TeMnepaTypH. 
10 noMHMO BH6opa MaxepHana TBCpfloro sjieKrpojnrra, Baaoiefcnett KOMnoHeHTott 
KOHCipyKi^HH aJieierpoxHMHHecKott mes&m, or Koxopofi saBHCHX ee a^^eKXHBHocit, xb- 
jiaexCT 3JieKxpo;^-3JieKrpoJiHTHaa napa, Koxopaa b cbok) OHepe^B onpe^tejiHexcH xexHOJio- 
raeft ee HsroxoBjieHiix. 

HsBecTHBi 3JieKTpoA-3JieKTpojiHTHBie napBi c 3jieKTpojmT0M Ha 6a3e okhch bhc- 
15 Myra, npeAcxaBJimomHer co6ofi tojictbi^ 3JieKTpojiHT, nojiynaeMbiH nopoimcoBbiM mc- 
TOAOM, H HaneceHHtift na ero noBepxHOcxL nopHcxbifi sjieiopoA. B KanecxBe Maxepnajia 
sjieiopoAa HcnojiBsyioT cepe6po, luiaTHHy, LacvSrcaCoOs (A.A.Yaremchenko, 
V.V.Kharton, E.M.Naumovich, A.A.Tonoyan Stability of 5-Bi203-based solid electro- 
lytes, Materials Research Bulletin, 35 (2000) pp.515-520) Hjm Lao.6Sr o.4Coo.2Feo.803 
20 (K.Huang, M.Feng, J.B.Goodenough, Bi203 - Y2O3 - CeOa solid solution oxide-ion 
electrolyte. Solid State Ionics, 89, (1996) pp.17-24). 

HeflocxaiKaMH Taraax 3JieKTpo;t-3JieKTpojraTHijx nap mnsaoroz: BBicoKoe 3JieK- 
xpHHCCKoe conpoTHBJieHHe TOJicToro 3jieKTpojiHTa; Majia^ njioma^b 3JieKTpoxHMHHecKO- 
ro KOHxaKxa u^yKjiy 3neKTpo;^OM h 3JieKTpojmTOM; cjiaGan ajuresm Me3K^^y sjieKxpojiHTOM 
25 H 3JieKTpoAOM. HepfiBie jjfia HeAocxaTKa npHsoAar k noHHKeHmo 3JieKTpoxHMHHecKOH 
34)4)eKTHBH0CTH napH. TpexHfi HeAOcxaxoK xapaKxepHsyex HHSKyio Hafle^KHOcxb h pa6o- 
xocnoco6HOcxi> napti 3JieKxpoA-3JieKxpojiHX. 

KpoMe xoro, b KOHCxpyKqrai 3JieKTpofl-3jieKxpojiHXHoft napH, b KOxopoS b Kane- 
cxBe 3JieKxpojiHxa HcnojiBsyKyrca MaxepnajiH na ochobc okhch BHCwyxa, Heo6xo«HMO 

30 yHHTHBaXb XOX $aKT, HXO XHMHHeCKaa aKXHBHOCXB 3XHX MarcpHaJIOB OTCHb BHCOKa«, 

OTO npHBOflHT K XHMHHecKOMy BsaHMOfleiicxBHK) 3JieKxpojraxa c MaxepnajiaMH sjienxpo- 
flOB B ^po^ecce hx HsroxoBJieHHa npn bhcokhx xcMnepaxypax. B pesyjiBxaxe nero, 
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cipyKTypHHc H TepMHHecKHe Hanpji^eHHH Moryx npHBCcxH k paspyineHHio cjioa 3JieK- 
ipojiHTa h/hjih dJieKxpo^a. 

HsBecxeH cnoco6 nojiyneHH)! TOHKoro cjiox dneKipojmra ii3 jierEposaHHoM okh- 
CH BHCMyxa (US 6,214,194 A, onySjiHK. 2001r.). Cnoco6 ocHOsaH na aneKxpoxHMHHe- 
5 CKOM KaTOAHOM oca^eHHH OKCHAOB BHCMyxa H JiernpyiomHx MexajinoB m hx cojieil b 
q)eAe 3BTeKTnHecKoro pacujiasa xjiopH^OB xajma h mrm. 

OffHaKO 3JieKTpoxiiMHHecKHfi npHHipm ocaay^eHHH h Hcnojn>30BaHHe paciuiaBJieH- 
HHX cojiefi mejiOHHbDc MCxajuioB cosAaex cymecTBCHHiae HeitocraxKH axoMy mcto^. B 
HacTHOCTH, He;tocTaTKaMn MeroAa sssnsnoTcsi: 

10 - CHJIBHaS SaSHCHMOCTB CBOfiCTB OCaSiCAaeMBIX dJieKipOJIHTOB OT CBOfiCTB BJIOK" 

Tpo;[(OB; 

- cjio^ocTb nojiyHsrniK crexHOMerpinecKoro cocxaBa BHCMyroBoro ajieicrpo- 

jinra; 

- saip^HeHHe sjieKxpojnrra xjiopH^aMH mejioHraix MexajuioB; 

15 - HHSKaS npOHSBO^XBTeJIBHOCTb H B0CIipOH3BO;^OCTB, 

- BpeAHOCTb IipOESBOACTBa; 

- BHcoKHe saipaxH npH MaccoBOM npoHSBOACTBe. 

HsBecxeH opraHorejib, cocTOHnpH hs noponiKa wyoKHcn ipipKOHiia, JierapoBaH- 
Hofi BxrpHeM, pasMepoM 0.2 - 0.4 mkm (4 bccobhx hbcth) h opraHHHecKoft TKzj^iOcm 
20 (100 BecoBBix Hacxeii), cocxonmeft h3 sxanoBoro cnnpxa, AHcnepcaHxa (ajncHJi hojihokch- 
axHncH 4)oc4)opHBm 34)Hp), CBHsyiomero (sxiumejunojioaa), aHXHneHamero arcHxa (cop- 
6HxaH ojieax) h jiencojieryHero pacxBopHxejM (US 5968673 A, ony6jiHK. 1999). 

K HCAocxaxKaM opranorejifl oxhochxch cjie^cyiomee: oh He ynacxByex b 4)opMH- 
poBaHHH HJioxHoft cxpyKxypbi 3JieKxpojiHxa, He cnocoScxByex noHH^cHHio xcMnepaiy- 
25 pH, He oxjiHHaexcH xexHOJionraaocxH nojiyqeHHH 3JieKxpojiHxa na 3jieKxpoflax, oSjia- 
Aaionmx pa3JiHHHBiMii CBoficxBaMH H xapaKxepHCXHKaMH. 

PacKpioTHe BSoSpereHHfl. TexHH^ecKott saAanefi, na pemeHHe Koxopofi Hanpas- 
neHo H3o6pexeHHe, ABJisexcx npoESBo^^cxBO hhskocxohmocxhoS dJieKxpo^- 

3JieKXpOJmiHOM napu C nOBBUneHHOfi 3JieKTpOXHMH?eCKOfi 34)4>eKXHBHOCTbK>, KaK OCHOB- 

30 HOH HacxH KOHCxpyKipiH BBicoK034»$eKXHBHoro, dKOHOMHHHoro, o6jiaAaK>ii][ero AnHxejiB- 

HUM CpOKOM CJiy»c6£I XOIUIHBHOrO 3JieMeHxa. 



SAMEHinomHH JIHCT (EPABHJIO 26) 
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npH 3T0M Kaacaoe H3o6peTeHHe, fixo^amee b ipynny, pemaer oxnejibHyio Aonoji- 
HHxejiBHyK) 3a;^aHy. 

B HacTHocTH, B 3iieKrpo;^-3JieKTpojiHTHofi nape, yKasaHHoft b KanecTBe nepBoro 
oGBeicra H3o6peTeHEUi b npejcpioMceHHoft rpynne H3o6peTeHHfi, pemaKyrcji AonojiHHTejiB- 
5 Hue TexHsmcecKHe sa^aHH, 3aKJiK>HaK)iixHecfl: 

■ B noHH^eHHH pa6oHefi xeMnepaxypBi sjieKipoxHMHHecKoro ycipoficTBa, co^ep^can^e- 
ro napy sneKxpoA-ajieKxpojiHT; 

■ B noBbnneHHH paSoTOcnocoSHOcm h Ha^e^ocTH napBi 3JieKTpo^[-3JieKTpojiBrr; 

■ B cHH^ceHHH raSapHTOB H Beca dJieiapoxHMHHecKoro ycrpoficiBa; 

10" B yHHBepcajiBHocTH KOHcxpyKmLH, MaTepHajioB H ra6apHT0B 3JieKTpOA- 
3JieKipojmTHofi napH. 

IIoMHMO 3Toro B cnoco6e HsroroBneHHfl 3JieKrpo;i-3jieKTpojiHTHOH napLi, yKa3aHH0M 
B KanecTBe Bxoporo o6iieKTa H3o6peTeHHi[ b oiracLiBaeMOft rpynne HsoSpexeHHH, pema- 
KxrcH flonojiHHTejiBHLie xexHHHecKHe sajata^H, saioiioHaioii^HecK b noBHmeHHH tcxhojio- 
15 npfflocTH cnoco6a npn MaccoBOM HsroTOBJiCHHH napH 3JieKTpoA-3JieKTpoJiHT5 noBEnne- 
HHH npoH3Bo;prrejn>HOCTH nojiyneHM napu h sjicKXpoxHMHHecKoro ycxpoHCTBa b e^cjiom, 
CHE^KeHHH sHeprosaipaT, noBHineHHH yHHBepcajitHOCTH cnoco6a. 

KpoMe Toro, opranorejiB, Bxo^vnniHfi b cocraB Hcnojn>3yeMbix KOMnoHemDB fljia npo- 
HSBOAcraa 3JieKTpoA-3JieKTpojiHTHofi napH H yKasaHHBiii b KanecTBe xpertero o&beicm 
20 E3o6pereHHH b npeflnoMceHHoft rpyirae H3o6pexeHHfi, peinaex AonojiHHTejiBHMe TCxrane- 
CKHe 32W3HH, saionoHaionpeca b HHSKofi ctohmocth opranorejiH, ero yHHBepcajiBHocxH b 
Bu6ope cocraBa okhch BHCMyra h JienipyiomHX MerajuioB, o6ecneHeHHH BMcoKott a^- 
3HH no oTHomeHHio K Maiepnajiy ^^eKTpo;^a, ncKjnoHemiH sarp^HeHHH 3JieKTpojmTa 

BpeAHBIMH npHMeCHMH. 

25 flajiee npHBeflCHH npHMepM KOHcipyKEpHH 3JieKTpofl-3neKTpojuiTHofl napBi, cno- 
co6oB ee nojiyneHHa h Hcnojn»3yeMEix MaTq}HajiOB, b HacTHocm, opranorejiH, corjiacHO 
saHBJieHHOMy H3o6peTeHHH>, B KOTopfiDc pemaercH yKasaHnaii sam^^- 

3jieKTpofl-3JieKTpojnnHaa napa coflepMrr nopHcraS sncKvpoji, na noBepXHOcra 
KOToporo HaneceH MyjiBTHCjioftHHK TBepj^bifi 3JieKTpojiHT Ha ochobc okhch BHCMyra c jie- 

30 ^HpyIo^^HMH Ao6aBKaMH. Tsep^tBifl sneicrpojiHT coctoht hs BHyrpcHHero xpexMepHoro 
cjioH xBepAoro 3JieKxpojn!xa, npe;^cxaBJIHK)I^e^o cmccb mop^^KoA h KpHcxajijmHecKofi 
4)a3Bi. 3xox cjioft no Kpaiteeii Mcpe, HacxHHHo sanojmaex noBepxHocxHtie nopBi 3jieKxpo- 
Aa Ha rJiy6HHy 2-50 mkm, TBQpm& 3JieKxpojnrr coflep5KHx xaicjKe njionibiH BHenranit 
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cjioS, npeflCTaBjunoroiHEi xaiOKe cMecb aMop^HOH n KpHCTajuiHHecKOH ^asu h pacnojio- 
:siGWhs& Ha noBepxHocTH BHyipeHHero cjioa. 

BHyrpeHHHfi h BHemHHfi cjioh sjieKxpojmTa hmciot o^HHaKOBMig hjih pasHBuK co- 

cxaB. 

5 Sneicrpofl-aneKipoJiHTHaa napa coAepSKHT b KanecTBe JierapyiomHx ;to6aBOK b 
TBep;^OM 3JieKTpojiHTe HnpHft h/hjih BaHBAHfi h/hjih uomQjSjSia JsJum ajspKomsA tsJulsos. 
cBHHei< h/hjih BojiB^paM h/hjih HHoSHfii h/hjih xaHiaji h/hjih xpoM h/hjih Ka6aji&T h/hjih 
Me^B h/hjih iqejioHHoseMejiBHue h/hjih pe^tKoaeMejiBHHe Meiajum. 
SjieKipOfl HMcer njiocKyio hjih TpySHaxyio 4>opMy. 
10 3jieKTpo;i BLinojiHeH H3 nopHCToro KepaMHHecKOro hjih MeraJuiHHecKoro Mare- 
pnajia c pasMepaMH nop 6ojiee 1 mkm. 

noBumeHHe ajieicipoxHMHHecKofi 3$4>eKTHBH0CTH napM ajieierpofl-sjieKxpojiHT h 
ajieicrpoxHMHHecKoro ycxpoficxBa b i^cjiom flocTHraercH sa cner: 

■ noBHmeHHH nonepeHHOH upobootmocth ajieicrpojiHTa sa cnex chh^cchiw ero tojuhh- 
15 HH, a TaK ace b pesyjEbxaxe onTHMHsaipiH cxpyKxypbi okhch BHCMyxa sa cqer JierHpo- 

BaHHH; 

■ noBbimcHHa naomaOT sJieicrpHHecKoro KOHrafcra aneierpojiHTa c MaxepHajioM 3JieK- 
xpoj^a 3a c^ex HcnojiBsoBaHHa BHyrpeHHeH noBepxHocxH nop 3JieKxpofla; 

■ yMeHbmeHHa ajieKxpiraecKoro conpoxHBjieHHx na rpaHHae ajieKipofl-sjieicrpojiHT 3a 
20 CHex HH3BCHX xeMHCpaxyp HaHecenmi ajieKxpojiHxa, ne npHBO^tamnx k o6pa30BaHHa 

4)a3 C BHCOKHM 3JieKXpHHeCKHM coiipoxHBJieHHe; 

■ noBHmeHHH luionwiH ajicKxpoxHWDEnecKoro KOHxaicra rasoBOH ^asBi, 3jieKTpo;[ia h 
3JieKTpojiHxa 3a cnex noBBiraeHHH noBepxHOcxH BHyrpeHHero cjioh 3JieKxpojiHxa. 

IToHTOKeHHe paGoHett xeMnepaxypH sjieicTpoxHMHHecKoro ycrpottcTBa, cocxoame- 
25 ro H3 napH 3JieKxpo;i-3JieKxpojiHT, flocTHraexc« 3a CHer oiracaKHBix BHme npHsnaKOB, a 
xaoce B03M0MCH0CTH noJiyHeHHH njioxHoro cnox aJieKipojinra MHHHMajiBHoft xojimHHBi. 

IIoBBiineHHe pa6oxocnoco6HocxH h nafleKHOcxH napH 3JieKxpoA-3JieKxpojiHx aoc- 
xHraexcH 3a cnex bmcokoK npoHHocxH aMop^noa h KpHcxajum^ecKoii cxpyKxypti okhch 
BHCMyxa; HHBeJiHpoBaHiw noBepxHocxHBix KOH^eHxpaxopoB nanprnenHfi ajieicxpoAa 3a 
30 cHcx BHyxpeHHcro cjioh ajieKxpojmxa; BwcoKoft AeMncJ^Hpyiomea cnocoSHocxH BHyrpeH- 
Hero xpexMepHoro cjioa ajieicxpojiHxa, npefloxBpamaiomero o6pa30BaHHe xpentaH b 3jieK- 
xpojiHxe. 
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CHHMceHHe CTOHMOCTH, ra6apHT0B H MaccBi 3JieKTpoxHMHHecKoro ycxpoficTBa 
^ocTHraercH noBbimeHHCM aJieKxpoxHMHHecKoa s^^^eKTHBHOCXH napH sjieiopOA- 
ajieKxpojiHT. 

XIoBBnneHHe 3rHHBepca)iBH0CTH ycrpoftcTBa AOCTHraercH sa chct bo3mo:khocth 

5 HCnOJIBSOBaHHfl 3JieKTpOA0B C nOpHCTOCT&K) 60Jiee 1 MKM, HSrOTOBJieHHKK H3 KepaMHHe- 

CKHX H MerajmraecKHx MaxepnajioB, njiocKofi both Tpy6Haroii $opMH. 

Cnoco6 HsroTOBJieHiiH aJieKipoA-djieKipojmTHog napn BKJuoqaer 4>opMHpOBaHHe 
Ha noBepxHOCTH MHKponopHcroro sjieicrpofla HacxHHHO norpy5KeHHoro b sjieirrpofl Myjis- 
THCJioMHoro TBepfloro 3JieKTpojiHTa na ochobc okhch BHCMyxa c JienipyiomBMH ;to6aBKa- 

10 MH. JSflSL ^OpMHpOBaHHH BHaHaJIC npOBOJ^JTT IipOIfflTKy HOBepXHOCTHBIX HOp 3JieKTpOfla 

opraHOFejieM» cocxoamHM h3 Hacrnq okhch BHCMyxa c JierapyiomHMH Ao6aBicaMH h opra- 
HHHecKoro pacTBopa opraHHHecKHx coneft BHCMyra h MerajinoB JierapyiomHx Ao6aBOK. 
IlocJie 3Toro npoBOflax AecxpyKi^HK) opraHHHecKOH nacTH opranorejw, npuBOOTn^yio k 
XHMH^ecKOMy oca^weHHK) BHyrpeHHero xpexMepHoro cjioh MyjiBXHCJiofiHoro xBepAoro 
15 sjieKxpojiHTa Ha noBepxHocxH aJieierpoAa. SaxeM npoBOOT* HaneceHHe na noBepxHocxB 
BHyipeHHero cjio« opranorejia, cocxoamero hs nacxHi^ okhch BHCMyxa c JiernpyionpiMH 
flo6aBKaMH H opraHHHecKoro pacxBopa opraHH^ecKHx cojiefl BHCMyra h MCTajinoB jiera- 
pyionpix AoSasoK. Ilociie qero ocymecxBJiaiox i^ecxpyio^HK) opraHHHecKOH[ nacxH opraao- 
rejifl, iqjHBOAanQTO k XHMHqecKOMy ocaawenHio BHenraero cjioa MyjobXHcnoteoro stok- 
20 xpojmxa Ha HOBepxHOcxa BHyipeHHero cjioh. 

JSflsi ^opMBrpoBaHHH BHyipeHHero h BneniHero cjioeB XBepfloro ajieicrpojiHxa hc- 
nojiBsyiox opranorejiH OAHHaKOBoro hjzh pasHoro cocxaBa. 

B cnocoGe b KanecxBe Jierapyionmx flo6aBOK b xbcpaom sjieKxpojiHxe HcnoHtsyioT 
HxxpHH h/hjih BanaflHa h/hjih mojihSach h/hjih ipqpKOHHH h/hjih CBHHei^ h/hjih BOJJh^pm 
25 h/hjih HHo6Hfi h/hxdh xaHxaji h/hjih xpoM h/hjih KoSajibx h/hjih MCflb h/hjih mejiOHHOse- 
MOibHHe h/hjih peAKOseMeji&HHe McxajuiEi. 

IIponHXKy nopHCXoft noBepxHOcxH ^JIeKxpo;[^a opranorejicM npoBOflax no^ aaKyy- 
MOM HjiH MexaHHHCCKHM BflaBjiHBaHHeM opraHoxcjifl B nopHcxyio noBepxHocxB ajxeicrpo- 

30 fljiH AecxpyKipni opranorejia Hcnojibsyiox BbicoKocKopocxHoft irapojiHs npH xcm- 
nepaxype He Bsnne 600 ''C b OKHCJiHxejiBHOfi hjih HHepxHofi hjih cjiaSoBoccxaHOBHxejit- 
Hofi rasoBoit axMoc^^epe. 
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J^^Tpyia^Hio opraHHHecKoft nacTH opranorejia npoBo;piT o^HOBpeMeHHO hjih no* 
cjie^oBaTejiLHo c nponnTKott hjih HaHeceHHeM opranorejiH na noBepxHocrb BHyrpeHHero 

CJIOK. 

IIpH npoxiHiKe 3JieKTpoTO opraHoreJieM hjih HaHeceHHH opraHOrejDi na noBcpx- 
5 HocTt BHyrpeHHero cjion c OOTOBpeMeHHoft AecTpyKi]^Hefi:, opraHorejn> HanocjiT he no- 
KpHBaeMyio noBepxHocT& MeTo;toM nyjiBBepHsaoHH hjih npHHrepHoS nenaTH. 

npH npoHHTKe dJieicrpoAa opraHorejieM hjih HanecenHH opraHorejiH na noBepx-' 
HocTb BHyrpeHHero cjio« c nocjieflyiomejft flecTpyKunefi, opranorejib naHocOT na xojiofl- 
HyK) noBepxHocTfc 3JieKTpo;ia hjih BHyrpeHHero cjioa c nocjie^iyiomHM bbicoko CKopocr- 
10 hhm HarpeBOM 3JieKrpo;^a. 

IIpoHHrKy 3jieKrpoAa opranorejieM hjih HaneceHHe opranorejis Ha noBepxHociL 
BHyrpeHHero cjioa h AecrpyKAmo opraHorejw npoBOflar o^ho- hjih MHoroKparno. 

J^ocTHMceHHK) BHHieyKasaHHoro rexHHHecKoro peayjibTaxa cnocoScTByex: bhco- 

KaH CKOpOCTb HaHeceHHH CBipbH H ^OpMHpOBaHHH SJieKXpOJIHTa Ha nOBepXHOCTH sjieKxpo- 

15 aob; B03M0»CH0CTb iipHMeHeHHH npocTOFo H HeAopororo oSopyAOBaHHa; HcnoJiBsoBaHHe 
HH3KHX reMHepaxyp; bo3mo^oct& opraHHsarpm xexHOJiorHHecKoro npoD(ecca b hojiho- 
CTbK) aBT0MaTH3Hp0BaHH0M KOHBeepHOM HCHOJiHeHHH; yHHBepcaJiBHocTH cnoco6a B BH- 
6ope cocxaBa sjieicrpojiHTa; yHHsepcajiBHOCTH cnoco6a b BwSope KOHcrpyioviH ajieiopoj^- 
sjieicrpojiHrHOH napH; bosmojkhoctb ynera cBoftcTB h xapaKrepncOTK Marepnajia aneK- 

20 rpoAa. 

OpranorejiB, HcnojitsyeMHfi wm HsroroBJieHHH 3JieKrpofl-3JieKTpojiHrHott napu, 
coAepmr nacTHUH okhch BHCMyra c JiernpyiomHMH flo6aBKaMH h opraHHHecKHfl pac- 
TBop cojiefi BHCMyra h MerraJuiOB JiernpyiomHx flo6aBOK CMecH ajiB$a pasBerBJienHux 
Kap6oHOBHx KHCjior c o6n(efi ^opMyjiofi H(CH2-CH2)nCR'R"-COOH, rj^e R' - CH3, R" - 
25 CniH(nt+i) npH m or 2 flo 6, CO cpcme& MOJieKyjiapnofi Maccofi 140-250. 

OpranorejiB coAepMorr b KanecxBe jierHpyiomnx MerajijiOB HrrpHfi h/hjih BaRajs^sA 
h/hjih M0JiH6fleH h/hjhi impKOHHtt h/hjih CBHHe^ h/hjih B0Jii>ct)paM h/hjih hho6hh h/hjih 
ranraji h/hjih xpoM h/hjih Ko6aJiBT h/hjih Me^b h/hjd! meJioHHOseMejibHHe h/hjih pe;pco- 
seMejiBHHe MerattHBi. 

30 OpraHorejiB coflep^x b KanecxBe opraHHHecKoro pacxBopHxejia KapSfoHOByio kh- 
cjiory h/hjih jno6oft opraHH^ecKHft pacTBopHxejiB cojiefl MexaJuiOB Kap6oHOBBix khcjiox. 
Opranorejib coflep3KHr nacTHiua pasMepoM or 5 hm jio 3 mkm. 
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B opraHorejie KOHueHxpai^Hio b cojwx BHCMyra h MerajuiOB jierHpyioii^Hx ^oSaaoK 
Bw6HpaK)T OT 0,05 1,0 uomJn b cooTHomeHHH, oxBenaiomeM cxexHOMeripHH naHocH- 
Moro 3JieiCTpojiHm 

OS^eMHoe cooTHomeBHe HaHopaaMepHUx ^acTB^ b opraHorejie cocTaBJiner ox S 
5 AO 45%, 

KpaxKoe onHcamae Heprexeefi. Ha ^ht.I cxeMaranecKH npeAcxaBJieH npHMep 
KOHcrpyioocHH aneKxpofl - ajieKxporaxHott napti no H3o6pexeHHK). 

BapHaHTbi ocyipecTBJieHHfl moSpereHHfl. 3jieKrpoA-3JieKxpoJiHTHaH napa 
(i^nr.l) coAepsKHT MmcponopncxKCgi ajieKxpoA 1 c nopaMH 2, BHyrpeHHHiS TpexMepHHK 
10 cjiofi 3 XBepAoro ajieKipojiHTa, BHemHHfi iujothbiS cnoM 4 XBepAoro dJieKipojmxa. 

3^^eKTHBH0CXB dJieKXpOXHMHHeCKOM 3JieKTpOA-3iieKXpOjmTHOM napH SaBHCHX OT 

cjieAyioiAHx ^aKTopoB: 

■ HOHHoft npoBOflHMOCTH 3JieKTpojiHTa Ha 6336 OKHCH BHCMyxa (hcm BBime npOBOAH- 
MOCTB, xeM SojiLine a^^eicTHocTb); 

15 ■ TOjmpiHH 3JieKTpojiHTa (hcm MeHLnie TOJinmHa, xeM BLnne a^^eKXHOCXb); 

■ 3JieKTpHHecKoro conpoTHBJieHM Ha rpaHHi^e sjieiopoA - sJieKipojinx (hcm MeHBine 
conpoTHBjieHHe, xeM Bbnne 3$$eKrH0CTi>); 

• luiomaAH noBcpxHocxH KOHxaKxa UGTKffy 3JieKTpoAOM H 3JieKxpojiHxoM (neM GojEbine 
nnomm* KOHxaKxa, xeM BBime 34>^eKXH0cx&); 
20 ■ miontaAH 3neKxpoxHMinecKoro KOHxaKxa rasoBoM ^asH, djieicrpoAa h 3JieKTpojiHxa 
(HeM SojiBme imoiAaAB dneicipoxEMHHecKoro KOHxaKxa, xeM BBnne dt^^KiHBHOcxb). 
TaKHM oGpasoM, 3$$eKrHBHocxB ycxpoficxBaj xoHHee napti sjieKxpoA-aJieKiporax, 
onpeAeJiaexcjst cocxasoM okhch BHCMyxa a KOHCxpyia^Hefi napBi 3JieKxpofl-3JieKxpojiHX. 

Pa6oxocnoco6HOCXB napBi 3JieKxpoA**3JieKxpojiKr onpeAejisexcii rjzaBHBZM o6pa30M 

25 nUOXHOCXbH) 3JieKXp0JIHTH0r0 CJIOK OKHCH BHCMyxa (OXCyXCXBHCM CKB03HBIX HOp H MHK- 

poxpenmH) H ero cnocoGHOcxBio npoxHBOcxoxx& xepMH^ecKHM HanpHxceHHiiM, KaK b npo* 
qecce HsroxoBJieHM, xaK h b nepHo^ pa6oxH napw, nocjiCAHee KanecxBO Maxepnajia 
3JieKxpojnrrHoro cjioh saBHCHX ox npoHHocxH Maxepnajia, aflresHH sjieKxpojraxa k Maxe- 
pnajiy sjieKxpo^a h cnoco6HocTH napH 3JieKxpoA-3JieKTpojrax Acivni^HpoBaxB MexamiHe- 
30 cKHe Haiq)H3KeHHH 6e3 o6pa30BaHH^ xpemnn c y^exoM noBepxHOCXHbix KOHDieHxpaxopoB 
Haiq?£»ceHHH Ha ipaHHqe 3JieKTpoA-3JieKxpojiHX. 

TaKHM o6pa30M, pa6oxocnoco6HOCXb napti 3JieKxpoA-3jieKxpojiHX onpefleraercH 
cocxasoM JiernpoBaHHofi: MexajuiaMH okhch BHCMyxa, ee MexanHHecKHMH cBoflcxBaMH irpn 
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yCJIOBHH MaKCHMaJDbHOro COrjiaCOBaHM C MexaHHHeCKHMH CBOHCTBaMH DJlQKipOJSJSL H KOH- 

crpyKOHefi cjioh sjieicrpojiHTa Ha noeepxHocTH nopncToro sjieKxpofla. 

Bo3MOM[ocT& peajiHsaaHH onmiajiBHbix cbohctb h xapaKxepHCTHK napBi sjieK- 
xpofl-SJieKxpojiHT onpej^ejwexcH mctoj^om ee HsroTOBjienHa* 

5 B KaHecTBe MaxepHajia aJieKxpojurra pflsi sjieKipofl-ajieicrpoJiHTHofi napBi hcdojib- 
syiOT jierapoBaHB^TK) MexajuiaMH okhcb BHCMyra B KanecTBe Jierapyioiimx MerajuioB hc- 
nojiBsyiOT BtrrpHft h/hjih BanaOTfi h/hjih uom6jifin h/hjih ipcpKOHHft is/wm cBraei^ h/hjih 
BOJiB^paM h/hjih HHoGnft h/hjih Tanraji h/hjih xpOM h/hjih Ko6aJibT h/hjih uejsf> h/hjih me- 
jiOHHoseMejiBHHe h/hjih pe;[QC03eMejiBHB[e MexajuiBi. 

10 JlernpoBaHHe nosBOJiaer nojiyHaxb cxafinjiHSHpoBaHHyK) okhcb BHCMyxa, o6jia- 
jm^Dsyio Ky6HHecK0ft ^jnoopHUHofl crpyKxypoii, hjih crpyKiypH rana nq)06CKHT0B c 
fffi^mj^ou KJticjiopom b pemexKe. B ochobhom HcnojitsyioTCH cxpyKrypM, oGjia^aiomHe 

BHCOKOtt UpOBOOHMOCTBK) HOHOB KHCJIOpO^a, 

HanpHMep, Ky6HHecKyK) cxpyKrypy okhch BHCMjnra npH hhskoh xeMnepaxype 
15 M03KHO CTa6HJiH3HpoBaTb floSaBKaMH pcAKOseMenBEBix MexajinoB, xaKHx KaK Y, La, Pr, 
Nd, Sm, Gd, Dy, Tb, Er. B HacxHocxH, KHCnopoOTaa npoBOZiHMOCTb 3JieKTpojiHTa 85Bi203 
- ISPreOii npH 450 C paBna 1,2 10"^ Cm cu\ 

HsBecTHBi H ppyrne 0KCHj3[HBie cHcreMW khcjiopootbdc aaeKxponHTOB na 6a3e 
OKHCH BHCMyra. HanpHMep, Bi203 - M02O3 h BigPbsOn. SJieicipojiHT CHCxeMH BijOa - 
20 M02O3 HHxepeceH xeM, hto noKasBiBaeT BHCOKyio HOHHyio npoBOflHMOciB npn xcMnepa- 
Type350-400*'C. 

Okhcb BHCMyra ofijiafloer HHSKOtt MexaHH^ecKOH npoHHOcTBio, orpaKHHCHHUM 
pecypcoM H HHSKOtt CTOttKOCTBK) K BOccTaHOBjieHHK). HH3Kaa npoHHOCTB CB^aHa c o6b- 

CMHBIMH HSMCHeHHflMH H 06pa30BaHHeM TpemHH BCJieflCTBHe $a30B03 XpaHC^OpMaipiH 

25 nepexofla Ky6iKtecKofi crpyicrypM b poM6o3j^pHHecKyK) crpyKxypy. KpoMC roro, ^asoBaa 
rpanc^opMamw npHBOwr k noHHaccHHio hohhoh npoBOflHMOcxH. 3th HeffocrarKH Moryr 
6hrrb ycTpaneHH ;ionojiHHTejiBHBiM jierapoBaHHCM hjih HcnojiBsoBaHHCM cjiohctbdc 
CTpyKTyp. B HacTHocTH, xoponiyio CTaSHJiBHocxB KyGHHccKofi $a3Bi (AO 4000 h npn 
600°C) noKasBiBaeT okhcb BHCMyxa c 25 mol% Y2O3 h ^oSaBKOH 2 - 7.5 MOJn>% Zr02, 

30 3tot Marepnaji hmcct noHHyio npoBOOTMOcxB npn 600°C (4 - 9) 10"^ Cm cm'^ h OTJwerca 
xopomHM KaHflHflaroM mi ajieKipojiara HHaKOieMneparypHBix 3JieKTpoxHMHHecKHX ycx- 

pO&CTB. 
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B npeflJiaracMOM H3o6peTeHHH sjieicrpofl; 1 mokct hmctb JuiocKyio wm xpyena- 
Tyio ^pMy H cocTomi> H3 KcpaMHHecKoro HJiH MerajiJiH^ecKoro Maxepnajia c pa3MepaMH 
nop 6oJiee 1 mkm. HanpHMep, b KanecTBe sjieKxpoAa Moryr HcnojiBsoBaTBcx HepxcaseK)- 
note cTajm h cnnasH, KepaMHKa ceMedcxBa nepoBCKHxoB rnna LaMnOs, LaCoOa, 
sLaNiOa, nuuiaxBi jiaHrana h ^yme okchj:^ MerajuioB, o6jiBffjaaoime xopomefi 3jieK- 

TpOHHOfi npOBOj^KMOCTBK) H KaTaJIHTaH6CK0ii aKTHBHOCtbK) H0HH3aipna KECJIOpOAa B03- 

^tyxa. IIopHCTOCTb 3JieKTpoj[a, ksk npasHJio, cocxaBJiaex ox 30 flo 80%. 

BHyrpeHHHfi ipexMepHHcK cjiott 3, cocro^mnH H3 jiernpoBaHHofi okhch BHCMyra, 
norpyxceH b rJiy6HHy nopHCToro ajicKxpofla 1 na 3 - 50 mkm. rjiy^HHa norpyMceHM (H) 
10 saBHCHT or ^CHaMerpa nop aneinpoAa (D) h, xaK npaBnno, OTBenaer cooxHomeHHio H = (2- 
3)D. 

KjnoHCBoft npo6jieMoft 3(^4>^kthbhocth h pa6oTOcnoco6HOCTB[ tohkofo aneKxpo- 
jiHTa npH ero nojiyHenHH jik)6hm MeroAOM aaJMexcH ero ae^eKXHocTb, to ecxs HaniiHEte 
nop H MHKporpentHH, a tokmq cjia6aH a^resHH. FjiaBHaa npHHHHa stoPl npo6jieMti - bh- 
15 coKHe TepMHHecKHe h BHyrpeHHHe Hanpn^eHHa, KaK b caMOM aneBcrpojnrre, xaK h na 
MeK^asHoft rpaHHiie. IIpH HanecenHH 3JieKTpojiHTa na nopHcryio nosepxHocxb ajieicrpo- 
Aa 1 MHKpopejn>e4) nosepxHocxH cjiy^x KOHueHxpaxopoM Hanp^^eHHtt, hto npHBOwx k 
o6pa30BaHEK> MHKpoxpenmH ffjasKC npn oxHocHxejiBHO neSojiBmHX xepMHHecKHX h BHyx- 
peHHHX nanps»ceHHHX. 

20 B npeAJiaraeMOM H3o6pexeHH0 ohchb BasKHa pojn. BHyrpeHHero xpexMepHoro 
cjioH 3 3JieKrpojraxa. B nacxHocxH, sa cnex noipyaceHra cjioh 3 b rxiy6HHy Marepnajia 
3JieKxpoj[(a 1 H ero BbicoKofi aAresnn k MaxepnanaM ajicKipoAa 1 Aocxnraexoi HSBejinpo* 
Banne noBepxHocxHUX Kom^eHxpaxopoB mnpxmmii&; corjiacoBaHHe Koa^^m^enxoB 
xepMHHecKoro pacnmpeHHa Maxepnana dJieiopoAa h sneKipojinxa; AeMn^npoBaHHe Me- 

25 xaHHH6CKHx HanpjEKeHHfi:- Bee 3to cymecxBenHO noBHmaex HafleacHOCXb h pa6oxocno- 
co6hocxb napH siieKxpoa-ajieKxpojiHX, h Bbipa^aexcH b nepByio onepeflt b npe;iioxBpame- 
HHH o6pa30BaHH« xpen^HH H fle^exxoB bo BHemneM cjioe 4. KpoMc xoro, nosBOJiaex pea- 
jmsoBaxb MHHHMain>Hyio xojmoiHy njioxHoro cjioh 4, 3a cnex Hero AocxHraexcH noHH»ce- 
HHe paGoHeii xeMnepaxypH 3JieiapoxnMHHecKoro ycxpoHcxBa h noBbimeHHe ero ajieicrpo- 

30 XHMHHCCKOjS a^^eKXHBHOCXH. 

BticoKaK npoHHOCTE H Tpenpfflocxo&cocxfc BHyrpeHHero cjiok 3, ocoSeHHO Ba3K- 
HHe fljw npouecca HsroxoBneHHa ajieKxpofl-aJieKxpojiaxHofl napti, flocxHraexca 3a cnex 
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ero TpexMepHocTH h cxpyKxypH, cocToamea hs KpHCxajuiHTOB pasMepoM 5 - 3000 hm h 
aMop4)HOH ^asBi. 

B npCOTaraeMOM HsoSpereHmt pojib BHyxpeHHero ipexMepHoro cjioh 3 h3 Jiera- 
poBaHHofi OKHCH BHCMjrra Bahama h c nosHi^ noBfinneHHa sJieiopoxHMBraecKOH 34)$eK- 
5 THBHOCTH napti sneKxpofl-aJieiapojiHT. 3to wcxHraerca sa cner MHoroKparHoro ysejiH- 
Hemw imomam ajieicrpHqecKoro KOHraKra Maxepnajia cnoa 3 c MaxepHajioM ojieicrpOAa 1, 
B OTjiHHHe or aHanoroB. 

IlnoTHBiH cjiofi 4 TBep;[(oro ajieKipojmra npeflCTaBJiaex co6ott tohkhS flByMCpHBift 
cjiofi, cocTOjnimtt H3 JierEqjoBaHHofi okhch BHCMyra. 3a cnex xoro, hto cjioS 4 HaxoflHxcji 

10 Ha noBepxHocTH BHjrrpeHHero cjioh 3, HHBejmpyiomeM noBepxHocTHMe KOHr^eHxpaxopH 
Hanpa}KeHHfl h ^eMn^HpyromcM see TexHOJiorEraecKHft h Tq)MHHecKHe Hanpracerafl, oh 
Moacer HMerb xoraimHy 0.5-15 mkm. BnaroAapH 3T0My, OMHHecKHe norepn b sjieicrpojiH- 
le MHHHMajBbHBi, WTO HOSBOJiaex nojiywrb MaKCHMajitHyio ajieKxpoxHMHHecKyio 3$$eK- 
THBHOCTb ajiCKipojiHTa KaK TaKOBoro. AMop^Haa 4>a3a b CTpyicrype cjiocb 3 h 4 npHAaex 

15 3JieiCTpojmxy BwcoKyio npoHHOcxB h ajiacxmaaocxb, hxo sa^o na cxa^H HsroxoBJienM 
3JieKxpoA-3JieKXp0JiHXHOH napbi, na KoxopoS, kbk HSsecTHO, HaGjuoAaexcH bhcokhS npo- 
DteHx 6paKa. KocBenHo, 3xo CHHHcaex cxohmoctb 3JIeKxpo;^-^JIeKTpoJmxHOH napw h sjick- 
xpoxHMHTOCKoro ycxpoficxBa b i^ejioM. Ilocjie HaneceHHa sjieKxpojraxHoro cjioh 4, 
aMop^naa cxpyKxypa jierHpoBaHHofi okhch BHCMyxa Moacex 6i>rrb KpHcxanjiHSOBaHa 6e3 

20 onacHOCXH oSpasoBanHa xpemnn b cjioe. 

CocxaB cnoes 3 h 4 momccx 6hxb OOTHaxoBbiM hjih pasHHM. Bosmoxcho rpa^HeHX- 
Hoe HSMeneHHe cocxaBa h cboMcxb nonepcK xojmpmBi cjiocb 3 h 4. 3xo flocxHraexcH no- 
cjiewBaxejiBHbiM HacjiaHBaHHeM KaK cjioa 3, xax h cjioh 4 c cooxBcxcxByiouaiM hsmchc- 
hhcm xexHOjiorHHccKHx ycjioBHfi McxoAa H HcnojiBsyeMoro cupta. 3tox 4»aKX 3HaHH- 

25 xejiBHO pacraHpaex noxenqHajibraie bo3mo3khocxh napw h cnocoSa ee nojiy^eHHa. KpoMe 
xoro, c iiejiBK) npHAanna oflHOMy hs cjiocb sjicKipojiHxa cncimajiBHHx cbo»cxb, bo3mo3k- 

HO MHOrOKOMnOHCHTHOC JICrHpOBaHHC OKHCH BHCMyxa. 

IlpcflJio^ceHHaa 3JieKipoA - 3JieKTpojiHXHaH napa HsroxaBjiHBaeTCH c noMomwo 
npcfljioaccHHoro cnoco6a h irpn Hcnojib30BaHHH npcOTOMccHHoro opraHorcjia. 
30 OpraHorejiB npcflcxaBJwex co6oft McxajinoopraHHHecKyio jkhakocxl, cocxoamyio 
H3 opraHHHccKoro pacxBopa opraEHnecKHX cojich BHCMyra h JienipyiomHx MexajuioB c 
Ao6aBKoft HacxH^ jiernpoBaHHofi okhch BHCMyxa. OpraHHWCKofi ochoboS cojich Mcxaji- 
jiOB OTJiaexcH CMCCB a-pasBcxBJieHHBix Kap6oHOBBix KHCjiox, oxBCHaiomHx oSmcH 4)opMy- 

SAMEBUHOmnfl JmCT (nPABHJIO 26) 
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jie: H(CH2-CH2)nCRTl"-COOH, we R' - CH3, R" - Cn,H(m+i) npn m ot 2 ao 6, co cpe^Heft 
MOJieKyrapHOH Maccofi 140-250. PacxBopHxejieM opraHH^ecKHx cojich cjiyMorr Kap6oHO- 
sas KHCJiora e/hjih jnoSoft ^pyrott opranHHecKHft pacTBopHxejiL Kap6oH0BBix khcjiot, Ha- 
npHMep, TOJiyoji, OKxaHOJi h jsp. OcHOBHaii pojib pacTBopHxejw - peryrapoBaiffle bhskocth 
5 opraHorejia. 

CojiH BHCMyra h Jieraqpyroiipix MexajraoB, b KanecxBe KoropBix MOiyr Hcnojibso- 

BaiLCx: 

HTTpBCS, BanaOTH, MOJinSfleH, ippKOHHft, CBHHCq, BOJIb(^paM, HH06Hfi, TaHxaJij XpOM, KO- 

6ajibT, Me;p>, menoHHOseMerabHHe h peOToaeMejibHiiie MexaJuiBi, nojiy^aioT sKcrpaicnpHett 

10 H3 BOflHBix pacTBopoB cojieft 3THX MeraiuiOB B cMecb Kap6oHOBiax KHCJIOT, nocne nero 
Kap6oKCHJiaTH MerajuiOB CMemHBaiOT b nponopi^HH, Heo6xoj[^MOB[ fljia nojiyneHHUJ cre- 
xHOMerpHH KOHCHHoro cocraBa ajieKTpojrara. KomxewrpanjiK Kmjspro MexajKimecKoro 
3JieMeHTa b KapGoKCHJiaxe MO^ex H3MeHflTbCA b npe^ejiax ot O.OS pf> 1 .0 mojib/ji. 

MaxepHaji Hacrnq - cTa6HJiH3KpoBaHHafl h/hjih jierapoBaHHafl okhcb BHCMyra. 

15 HcnojiMyeMHH pasMep HaHonacxHU, oxBenaiomHx cocxasy hjih nacxH cocxaBa 3JieKxpo- 
jiHxa, cocxaBJiKex ox 5 hm ;^o 3 mkm. OGteMHoe cooxHomeHHe nacxHi? a opranorejie 6e- 
pexca ox 5 AO 45% o6mero 06'beMa opraHHHecKofi khakocxh. 06^eMHoe coAep^anne 
nacTim B opraHorene peiyjrapyex BasKOCXB opranorera h cxpyKxypy cjioh sjieKxpojiHxa 
HeM BBune coAep)KaHHe nacxHU, xcm BBnne bhskoctb opraaorejiK h coAcpscaHHe Kpncxaji- 

20 jm^ecKo^i ^asBi b HanocHMOM cjioe 3neKxpojmTa. I][ejiecoo6pa3HocTB o6i>eMHoro coAep- 
KaHHH Hacxaq b opranorejie hcxoaht h3 npocxoro npaBHJia: hcm BHrae pasMcp nop stok- 
ipofla, xeM fiojiBme o6BeMHoe coAepacaHHe nacxim. npHroTOBJierae opraHorena ocyme- 
CTBJiflexcH nyxeM MexaHnnecKoro CMenmBaHHa naciim e opraimHecKoS ^khakocth. 

Cnoco6 nojiyqeHHH cjioji sjieKxpojnrra ocHOBaa Ha AecxpyimHH (pasjioHCCHHH) op- 

25 raHHHecKofi cocTaBJiHion^ed opraHorena, HaHeceHHoro Ha noBepxHocxb dJieiopoA^. IIpH 

3T0M Ha nOBepXHOCTH ^OpMHpyeiCa OKCHAHBig CJIOft, B COCXaB KOXOporO BXOAflX HacTHmj 

H oKCHABi MerajuiOB, XHMHHecKH oca^cAeHHBie H3 cooxBexcxByiomHX Kap6oKcnjiaxoB Me- 
xajiJioB, BXOA^mHX B cocxaB opranoreJiH. IIpHHeM, okchah MexajuiOB, oca^eHHHe H3 
KapSoKCHJiaxoB, AeMenxapyiox HacxHoti Me^KAy co6oft, oGpasya mohojihx. B oxjiHHHe ox 
30 nopoimcoBoro MexoAa, b KOXopoM jjflK yiuioxHenHH nacxHi^ hcoSxoahmo cneKaHHe npH 
BBicoKofl xcMnepaxype, npeAJiaracMBifi cnocoS nosBOJinex nenocpeACXBeHHO nojiy^axb 
KOMnaKTHBiSt cjioii ajieKxpoJiHxa npH hh3khx xeMnepaxypax, hxo cocxaBJiaer npHHipum- 
ajiBHoe oTjmroe MexoAa. 
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OxjinHHTejiBHoa oco6eHHocTi>K> HBJiHeTCH TO, HTO iipH flecTpyKitHH opraHorejiH 
OKCHAH MexajiJioB, ocaxcnteHHHe hs KapGoKCHJiaxoB, hmciot aMop(j^HyK) crpyKxypy. 
AMop^Haa crpyKTypa noAo^Ha aaamKOCTH h no aHaJiornH c xcbwchm ajieicrpojiHTOM flaer 
cnejQnEomHe npeHMymecTBa: 
5 ■ nosBOJiaex noJiyH^Tb MaKCHMsuibHyio njiomaffb 3JieKTpoxHMHHecKoro KOHxaKra sjieK- 
xpojnna m okhch BHCMyxa c MaxepHanaMH 3JieKrpoAOB; 

■ noBTopfiex MHKpopejiBe^ noBepxHocxH sjieKxpoflOB, BiunoHafl noBepxHocxB hx otkpbi- 
XBixnop; 

■ repMexH3iq;>yeT nopn h MHKpoxpeimmH, BUxoAsnpe Ha noBepxHocxb 3JieKxpoAOB. 

10 KpoMe xoro, nocjieAOBaxenBHBiS nepexoA ox HBWcoro cocxohhhh opraaorejis k 
KpHcxanjm^ecKofi okhch BHCMyra nepes npoMe^KyxoHHoe aMop<^Hoe cocxofflne nosBOJia- 
ex oirrHMHSHpoBaxB xaicne CBoS[cxBa 3JieKxpojiHxa KaK ajt^resHH, BHyipeHHHe Hanpx^HHH, 
AH^^y3HOHHoe BSBHMOAeficxBHe Ha MOK^tasHBDC rpaHHi^ax. 

CxaflHH o6pa30BaHHH cjio« sjieKxpojmxa na ttopHCXoft nosepxHocxH cjiCAyionxHe, 
15 nepsaa cxa^cHH - axo HaneceHHe na noaepxHOcxb nopncxoro ajieKxpofla opranore- 
jia J11061JM HSBecxHbiM cnoco6oM. IlpH nojiyqeKHH BHyrpeHHero xpexMepHoro cjioh sjick- 
xpoJiHTa HaneceHHe BKJnOHaex nponnxKy noBepxHOCXHBix nop ajieKxpo^a opranoreJieM. 
IIponHXKy jopoBOAflx nyreM MexaHHHecKoro BflaBjmBaHHH opraHorejiH b nopHCxyio no- 
BepxHOCXB aJieKxpofla, nanpHMcp, BanHKOM, Hjm nyxeM BaKyyMHofi nporraxKH. BaKyyM- 
20 HyK) nponnxKy npeAnoHXHxenBHO HcnojiBsyiox wia sjieKxpoAOB, HMeiomnx MejiKHe nopu. 
IIpH HOJiyHeHHH BHemnero cjioh ajieKipojiHxa opranorejiB HanocOT mcxoaom nyjiBBepHsa- 
vjm Hjm npHHxepHoii nenaxH 

Biopasi cxa^HK - 3X0 Aecxpyici^ (pasjio^eHne), b pesyjiBxaxe Hero Ha noBepxHO- 
cxH ^opMHpyexcfl cjioS 3neKxpojiHxa, a opraHHHecKHe cocxaBJu^oI^He opranorejia y^a- 
25 jmoncK b BH^e rasa. 

flee cxaflHH nporjecca Moryx Ghxb oSbeflHHeHBi b oflHy. JSflsi axoro opraHorejib 
HaHocHxca na HarpeiyK) noBepxHOCXb Mexo^oM nyjiBBepnsaqHH vam npHHxepHOft nenaxH, 
npH ycjioBHH, Hxo xeMnepaxypa noBepxHocxH AocxaxoHHa flflH AecxpyiciiHH. 

OopMHpoBaHHe cjio« ajieKxpojiHxa Mo^ex npoBOAHXBM c HcnoJibsoBaHHCM jnoSo- 
30 ro npoi^ecca, npHBOA^mero k flecxpyiapiii opranHHecKoft cocxaBjwiomeft opranorejia, na- 
npHMep, xepMHHecKoro, HH^yKimoHHoro hjih HH^paKpacHoro Harpesa. 

C xexHOjiorHHecKofi h 3KOHOMHHecKoM xoHKH speHHH HaH6oJiee npocxofi h A^nie- 
B£iH npoaecc - 3X0 xepMH?ecKa){ Aecxpyiapw (nnpojiHs). TeMnepaxypa Hanajia ACcxpyK- 
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ipjH OKono 200 **C. Ilpoi^ecc mohho npoBOOTxt npa axMoc^epHOM AaBJieHHH Ha BOSflyxe, 
B HHepxHofl HJiH cnsSo BOccxaHOBHTeJibHOH axMoc^epe. TeMnepaxypa h rasoBaa cpe^a 
onpeflejwioT CKopocTB AecTpyK^HH h, cooTBercxBeHHo, CBoacTsa sjieicTpoJiHTa. ffflx cxa- 
6HiiH3aqHH npoMe^KyroHHoro aMOp^Horo cocxoaHM iq)eOTOHTHTejiBH0 HcnojitsoBaHHe 
5 HHepiHotf HJIH cjiaSo BoccTaHOBHTejiLHoS axMoc^epH H BWCOKOcKopocTHBie caoco6H fle- 
cxpyKitHH. MHHHMajiBHoe BpeMfl ffM ^opMHpOBaHHH MOH 3JieBCTpojiHTa cocraBMer 30 
ceKyHfl- 

B HacTHocTH, ffflsi nojiyHeHHH cjioh aneKxponHxa ajieKxpofl narpeBaioT b HHepxHott 
HJIH cjia6o BoccxaHOBHTejEbHofi amoc^epe ro xeMnepaxypij ae BBime 600** C h Ha no- 
lo BepxHOciB HaHocOT opranorejiB mcto^om nyjiBBepHsamiH. IIpoHHTKa noBepxHocTHtix 
nop 3JieKTpofla npH noBBoneHHOEt reMnepaxype npoHcxo/mx HenocpcAcxBeHHO b momcht 
nonaflaHHK opraHorejia Ha noBepxHocTb. Ilpn ^lecxpyKi^HH opranHHecKaa hectb opraHo- 
rejiH paanaraexcj! na JieryHHe KOMnoHeHTbi, a na noBepxHOcxH, BKJnoHaH noBepxHocTHBie 
nopti, ^opMHpyioTM OKCKm, o6pa3yK)mHe cjioh sjiCKxpojiHTa. IIpH BTopHHHOM Hanece- 
15 HHH opraHorejM, cjioh sneKxpoJiHTa ^opMHpyerca na noBepxHocxH nepBoro ocaaweHHoro 
cjiOK. B aasHCHMocxH ox cBoficxB opraHorejM h ero cocxasa nojiynaKxr HeoSxoflHMBifi co- 
cxaB H cBoftcxBa ajieicrpojiHxa h 3JieKxpo;i-3jieKxpojiHXHofi napH. 

Bo3Mo»eH BapHanx HaneceHHa opranorejui na xojioj[(Hyio nosepxHocxb ajieiopoAa 
c nocjieflyiomeft ero flecxpyKAHefi. Ilpn HcnojibsoBaHHH xepMHHecKoro Mexojia flecxpyK- 
20 AHH, xcMnepaxypa xaK Mce He flojcKHa npeBtnnaxb 600 ^^C. 

OKOHTOxejiLHHDS iiponecc nojiyneHHa KpHcxaiuiHHecKoro aJieicxpojiHxa h3 yxce 
c^opMHpoBaHHoro cjioa Maxepnajia, cocxonmero hs cmcch KpncxajuraqecKott h aMop$- 
Hoft $a3H, aaicniOHaexcH b ^khhuihoh xepMoo5pa6oxKe Ha Bosflyxe. npeflnoHXHxejiBHO 
HcnojifcsoBaTb xeMnepaxypy, ne ^peBB^naK)^^yK) paSonyio xeMnepaxypy ajieiopoxHMHHe- 
25 CKoro ycxpoftcxBa 6ojiee hcm na 10 - 15%. 

CBoficxBa opraHorejiH, xaKHe KaK: cocxaB nacxHA; cocxaB h KomiieHxpai^H^ MexaJi- 
JiOB B CMecH opraHHHecKHx cojich; o6i>eMHoe cooxHomeHHc nacrm h pacxBopa KapSoK- 
CHnaxoB, BM6HpaioxcH b saBHCHMOcxH ox KoneHHoro cocxaBa sneKxpojnrra, ero xojhiwhh, 
CBOficxB noBepxHocxH noAJiOKKH H Ap. 3xH CBoScxBa opraHorejw hosbojwiox KOHxpojiH- 
30 poBaxi* Bce xapaxxepHcxHKH 3JieKxpojmxa c ynexoM cBoftcxB noBepxHocxH noflJioMCH. 

Cnoco6 nosBOJiaex nojiy^axt njieHo^ifi sjieKxpoJiHr na noj^noMcax hs jno6Bix 
MaxepnajioB, jnoSoft ^opua h pasMepa. 

Cnoco6 ohchb npoHSBOflHxeneH h 3KOH0MHHeH. 
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Cnoco6 nerKO no^aaeTca nojiHofl aBTOMaxHsauHH h opraHHsamiH KOHBciiepHoro 

npOHSBOACTBa. 

HnsKHe TeMnepaxypH 4>opMHpoBaHEm ajieiopoJiHTHoro cjioh Aanyr eme o^ho 
npHHi(HiiHajibHoe npeHMyii][ecTBo no q)aBHeHHK> c HSBecxHBiMH MexoAaMH. Oho 3aKJiK> 
5 Haercfl b OTcyrcTBHH XEMsnecKoro BsanMO^eiiCTBiui ajiexTpojiHTa c MaxepnanaMH ajieK- 
TpoaoB. B pesyjiBTaxe na MesK^asHoS ipaHHi^e ne oGpasyiOTCji OKCBWHHe coeAHHCHM c 
BHCOKHM dJieKipjanecKHM conpoTHBJieHHeM, ^o cnoco6cTByeT cyn^ecTBCHHOMy noBume- 

HHK) 3^^eKmBH0CTH napH H 3JieKTpOXHMHHeCKOrO yCipottCTBa B I^eJIOM, 

Hedkc Ha KOHKpeTHHx npHMepax noKasanBi bosmoxchocth paspaGoTaHHoro cnoco- 
10 6a nojiy^ieHHfl 3HeKrpoA-3neKTpojiHTHoft napu h opranorejiB jsflsi dxoro cnoco6a« 

npHMep !• OpraHorejiB jjjm nojiyHeHHH ajieiopojiHTa cHCxeMti CHCxeMbi BiaOa - 
LnaOs, rae Ln = La, Pr, Nd, Sm, Gd, Dy, Tb, Er, HanpHMep, Bi1.85Pro.15O3 . 

KaK HSBecxHo, jierapoBaHHe okhch BHCMyxa jiaHxaHOH^aMH cnocoGcxByer cxaGn- 
mizaam bhcoko npoBOA^m^efi Ky6HHecK0H ^asBi npH hhskhx xeMnepaxypax. HaH6ojiee 
15 BHcoKOfi KHCJiopoAHott npoBOAHMOCTBK) GpeffH nepeHHCJieHHLix CHCxeM npn xeMnepaxy- 
pax HHMce 600**C oSjiajtaex Bi1.85Pro.15O3. 

MexoAOM 3KcxpaKmiH m boahbix cojieii BHCMyra h npoxaKXHHHS b CMecB khcjiox, 
0XBeHaI0^^Hx o6melt ^lopMyjie: H(CH2-CH2)nCR'R"-COOH, r^e R' - CH3, R" - CmH(m+i) 
npH m ox 2 ;io 6, co cpcAHeft MOJieKyjiapHoft Maccofi 140-250, toxobotch Kap6oKCHJiaxH 
20 Bi H Pr c KOHi^eHxpaaHeH 0,05 - 1,0 mojib/ji. JfceuroHHoe KOJiHHecxBO KapSoHOBUx kh- 
cjiox cjiyKHX pacxBopHxeneM. Kap6oKCHJiaxH Bi h Pr cMemHBaiox b KOJinnecxBax, oxse- 
naioimix cxexHOMexpHH 3JieKxpojmxa Bi1.85Pro.15O3 . 

nojiyHCHH&iH pacxBop KapSoKCHJiaxoB CMemHBaiox c nacxHijaMH 5 - 3000 hm co- 
cxaBa Bi1.8sPro.15O3. 06seMHoe coAep^aHHe HaHOHacxm^ 6epexcH ox S ao 45% ox o6i>eMa 
25 opraHHHecKOH ^kbudpecocxh. 

Opranorejib npHMepa 1 Hcnojosyexca fljia nojiyHeHHH BnyxpeHHero xpexMepnoro 
H BHenmero cnoH 3JieKipojiHxa Bit.8sPro.15O3 na 3JieKxpoAax h3 Mexajuia hjih KepaMHKH c 
pasMepaMH nop ox 1 jsjo 20 mkm, c rjiySnHoii norpyMceHHH b 3neKxpo^( ox 3 jsfi 50 mkm co- 

IBeXCXBCHHO. 

30 flflsi nojiyneHHfl BHyipeHHero cnox 3JieKxpojiHxa Ha KpynnonopHCToii noBepxHO- 
CXH HcnoiiBsyexcfl BHCOKan KOHuenxpauHx MexajuioB b Kap6oKCHJiaxax, npeAno^marenb- 
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HO, 0.1-1 mojil/ji, noBBimeHHoe cooTHomeHHe noponnca h pacxBopa, npeflno^rrHxejiBHo, 
15 - 45% noponnca, h pasMep HacxHEt flo 3 mkm, 

)JflSL nojiyHeHHs BHyrpeHHero cjio^ na MHKponopHCTofi h raa/pcon noBepxHOcm 
9jieKTpo;ta, a xaK msi nojiyneHHs BHenniero cjioa, ncnojiBsyexcH HHSKaa KOHiteHxpa- 
5 MexajDiOB B Kap6oKCHnaxax, npe^moHXHTemHo, 0.05 - 0.1 uomJji^ noHHacenHoe co- 
OTHomeHHe noponnca h pacxBopa, npeAnoHxnxenbno, S — IS % noponnca, n pasMep nac- 
xna noponnca ox 5 ao SOO hm. 

AnajiornHEHM o6pa30M noxrynaKyr opraHorejn* jsflsi nanecenHfi okhch BHCMyxa, 
cxa6HJin3HpoBaHHo£i jspytmm jiaHxanoHAaMH. 

10 IIpHMep 2. OpraHorejn> am nojiyneHiM sjieKxpojmxa chctcmbi BiaOa - Mo(W)203 

PIsBecrao [T.Suzuki, K.Kaku, S.Ukawa and Y.Dansui, Solid Slate Ionics 13 (1984) 
237], TO) sjieKipojiHx chcxcmh BiaOa - M02O3 noxasBiBaex bbicokjio noHnyio npoBOfln- 
MocxB npH oHeHB HHSKofi xcMnepaxypc (350 - 400*'C). O^HaKO nonjnieHHe xaKoro 3JieK- 
xpojmxa BHCOKOxeMnepaiypmoMH MexoAaMH ohbeb cjiomcho ns-sa bhcokoh jieiyHecxn 
15 OKHCH M0jra6fleHa, hxo npcAcxaBJwex ceptesHyio xexHonorHHecKyio npoSJiCMy, KOxopa« . 
npocxo pemaexca npeAJiaraeMHM mcxoaom. 

MeXOAOM 3KCTpaKnHH H3 BOAHBK COJICtt MOJIHSfleHa H BHCMyxa B CMCCB KHCJIOX, 

OTBeqaionmx o6niefi 4)opMyjie: H(CH2"CH2)nCRTl"-COOH, r^e R» - CH3, R" - CmtkmH) 
npH m ox 2 AO 6, co cpeAHefi MOJieKyjiKpnofi MaccoH 140-250, foxoehxch Kap6oKCHJiaxH 

20 Bi H Mo c KOHrteHxpaaneS ox 0,05 ao 1, mojib/ji, Kap6oKCHJiaxH Bi h Mo CMenfflBaiox b 
KOjmHccxBax, oxBCHaion^HX cxexHOMexpHH KOHCHHoro cocxasa 3JieKxpoJiHxa. 

nojiyHCHHtifi pacxBop Kap6oKCHJiaxoB CMemHBaiox c nacxni^aMH 5 - 3000 km, ox- 
BC^aioncEDC cocxasy aJieKxpojiHXHoro Maxepnana chcxcmm BiiOa - M02O3. Oe-BeMHOe co- 
AcpacaHHe nacxm^ Sepexca ox 5 ao 45% ox ofocMa opraHH^ecKott xchakocxh. 

25 XapaKxepncxHKa opranorejui aim pasHHX BapnanxoB Hcnojn>30BaHHa aHaJiorannH 
ripHMCpy 1. 

IIpHMep 3. OpranorejiB aji« nojiyneHra aJieicxpojnrra chcxcmh Bi-Pb-0, nanpn- 
MCp, Bio.62Pbo.380i.5 HOT (Bia9o Pbaio)o.8o Y0.20 O1.5 

MexoAOM SKCxpaiopiH hs boahmx cojiefi BHCMyxa, csHHija h HxxpHa b cmccb kh- 
30 cjiox, oxBenaionuDC oSnxefi ^opMyjie: H(CH2-CH2)nCR'R"-COOH, tac R' • CH3, R" - 
CmH(m+i) npH m ox 2 AO 6, CO cpcAHefi MOJieKynapnofi Maccofi 140-250, roxoBflxca Kap- 
6oKCHjiaxH Bi, Pb h Y c KOHAenxpaHHett ox 0,05 ao 1,0 Monb/ji. Kap6oKCHJiarM Bi h Pb 
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cMemHBaiOT b KOjmHecTBax, OTBeHaiomnx cxexHOMexpHH 3JieKTpoJiHTa Bio.62Pbo.380i.5. 
Kap6oKCHJiaTM Bi, Pb h Y cMemnBaiOT b KOJiHHecTsax, OTBenaiomHX cxexHOMerpnH 
sjicKxpojiHTa (Bio.9o Pbo.io)o.8o Yo^o O1.5. 

rioJiyHeHHBie pacxBopti Kap6oKCHnaTOB cMemHBaioT c HacTHii;aMH 5 - 3000 hm, 
5 oTBenaiomHx cocxasy sjieicrpojiHTHoro MaTepaajia CHcxeMM Bi-Pb-0. 06i.eMHoe comop- 
»caHHe HacTHit depexcK or 5 flo 45% or oS'seMa opraHanecKOft mchakocth. 

XapaicrepHCTHKa opraHorejia ffw pasHsix sapHaHTOB HcnojiBsoBaHiw aHajioraHHw 
npHMepy 1. 

npHMep 4. Opranorejib zgw nojiyqcHM sjieKipoJiHTOB chctcm (Bii.x YxOi 5)i.y (Zr02)y 
10 mm (Bii-x YxOi.5)i-y (PrOi.833)y 

SjieKipojiHTH CHCTCM (Bii-x YxOi.5)i.y (Zr02)y HJiH (Bil.x YxOi.5)i-y (PrOi.833)y 06- 
jia^aioT BHCOKoli HOHHOft npoBOOTMOCTBio, xopoinHMH MexaHEniecKHMH CBOficraaMH H 
CTa6Hjn>HOCTLio cxpyKTypBi b o6jiacTH cpej^HHx h hhskhx xeMneparyp. 

MeXOAOM 3KCTpaKimH H3 BOflHBIX COJICH BHCMyra, HTXpHa H I^HpKOHHH (npOXaKTH- 

15 Hiw) B CMecb KHCjiox, oTBeHaiomHx o6mea (|>opMyjie: H(CH2-CH2)nCR*R"-COOH, rfle R* - 
CH3, R" - CmH(m+i) npH m ox 2 AO 6, co cpeflHCH MOjicKyjwpHOH Maccoft 140-250, roxo- 
BOTca Kap6oKCHJiaxfci Bi, Y h Zr(Pr) c KOHqeHrpamiefi ox 0,05 ro 1, moWji. KapGoKCHJia- 
XH Bi, Y H Zr(Pr) CMemHBaiox b KOJisraecxBax, oTBc^iaiomHx cxexnoMeipHH sjieicipojiHTa 
(Bii.x YxO,.5)i.y(Zr02)y hot (Bi,.x YxOi.5)i-y(PrOi.833)y . 

20 nojiyHCEHHe pacTBopBi Kap6oKCHJiaxoB cMenraBaKyr c HacTH^aMH 5 - 3000 hm, 
OTBenaiomHx cocxasy ajierapojiHTHoro Maxepnajia chcxcmbi (Bij.x YxOi.5)i.y (Zr02)y hot 

(Bil-x YxOl.5)l-y(PrOi.833)y, COOXBCXCTBeHHO, 

Oe'bGMHoe coflepacaHHc HacTH^ 6epexca ox 5 45% ox o6ieMa opraHHqecKoft 

^CHAKOCTH. 

15 XapaKxepHCTHKa opraaorera am pasHHX sapHaaxoB HcnomsoBaHKH anajiorHnHBi 
IIpHMepy 1. 

npHMep 5. OpraHorcOT jm nojiyqeHHfl flpyrax ajiCKxpoOTxoB Ha 6a3e okhch 
BHCMyxa, HanpHMcp, Bi2Q3 - MeO (Me = Cr, Co, Ca, Ba, Sr, Cu, Ni); 7-814 V2O11. Jiera- 
posaHHyio Cu hot Ni. 

10 HcnoJiB30BaHHe KapGoKCHJiaxoB BHCMyxa h Apyrnx McxajuioB, a xaK )Ke cooxBex- 
cxayromHX cocxaBOB Hacxna, aHaJxonraio npHMepaM 1 - 4, nosBOJiaex nojiyqaxb oprano- 
rcOT fljia HaHcccHHa mo6hix ajieKxporaxoB na ease okhch BHCMyxa, a xaK »ce npoBOAHXB 
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wnojiHHTejiBHoe jierHpoBaHHK, nanpHMep, c aejibio npTOaHHfl ajieicrpojiHiy xex hjih 
HHBDC AonojiHirrejiBHBix cbohctb. 

npHMep 6, Cnoco6 roroTOBJieHHa 3JieKTpofl-3JieKTpojiHTHofi napH, cocxoHmeft h3 
nopHCToro sjieicrpoAa h ajieKTpojmxa na Sase jierHpoBaHHOH okhch BHCMyra 

5 B KanecTBe MaTepHanoB ^JIeK^po;^a Moryr HcnoJitsoBaTbca nopncTbie KepaMnne- 
CKHe Hjffl MexajuiHHecKHe MaxepnajiH iuiockoh hjih TpyGnaxofi 4>opM£i c nopHcrocTLK) or 
30 AO 75% H pa3MepoM nop ox 1 js,o 20 mkm. 

IlDHMep 6.1. Cnoco6 HsroxoBJienHH nap&i aneKxpoA - AByxcnoHHtra 3jieKrpojiHX 
Ha 6a3e jienipoBaHHOH okhch BHCMyxa ^HKcnpoBaHHoro hjih nepeMeHHoro cocxaBa h 

10 CBOftCXB. 

3jieKxpoA HMeex pasMep nop 1-5 mkm. 

JSfl^ nojiyHeHHH 3JieKxp0JiHxa npHMCHHexca MexoA xepMHqecKott flecxpyKipH. Ha- 
HeceHHe ocyiaecxBJiHexcH KaK MHHHMyM b A^a 3xana. 

Ha nepBOM axane nojiyqaKxr BHyrpeHHHfi xpexMepHuS cjioh 3JieKxpojiHTa npe- 
15 HMymecxBeHHO BHjnpH noBepXHOcnuox nop sjieKipo^a. npeAHasHaneHHe BHyipeHHero 
CJIOH 3JieKxpojiHxa cjieAyK)iii;ee: 

1 . repMexHsai^HH noBepxHociHHx nop 3JieKTpoAa MaxepnanoM sjieKxpoJiHxa; 

2. ACMn^HpoBaHHe BHyipeHHHX n xepMHHecKHX HanpH3KeHH3 na Me^^asHOH 
ipaHHi^e AByx conpii^eHHBix MarepnajioB h b cjioe Maxepnana 3HeKxpoAa, odpan^cHHOM k 

20 ajieKipojiHxy; 

3. HHBennpoBaHHe HcraxHBHoro BJiHHHHa noBepxHOCXHHX KoimenxpaxopoB 
HaiipoceHHfi Maxepnajia ajicKxpoAa; 

4. nojiyneHHe MaxcHMajiBHOH imomaj^H noBCpXHOCXH 3JieKxpoxHMHHecKoro 
KOHxaKxa 3JieKTpojiHxa co cxopoHBi 3JieKxpoAa; 

25 5. corjiacoBaHHe kos^^hi^cexob xepMHHecKoro pacnmpenH)! MaxepnajiOB 
sneKxpoAa h dJieKxpojmxa. 

ffflsi nojiyqeHHK BHyxpcHHero cjioa sjieKipojiHxa na 6a3e okhch BHCMyxa hchojib- 
syexcH opjm m opraaorejieM npHMcpos 1 - 5 c KOHi^eHxpaAHeS MexajinoB 0.05 - 0.1 
mojWji npH o6'BeMHOM C0AepH<aHHH noponnca 5 - 15 % h pasMepe Hacxmjc ox 5 ao 500 hm. 

30 OpranorejiB HanocHx Ha xonoAHyio noBepxHocxs BajiHKOM c BA^BJiHBaHHeM ero b 
noBepxHocxHue nopu 3JieKipoAa Hjra OAHOCxopOHHeiS BaKyyMHoS nponnxKoS nopncxoro 
3jieKTpoA^ ^ecxpyid^HK) ocyii](ecxBJiflK>x uyxcM narpcBa sjicKipoAa ao xeMnepaxypn 200 
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- 600 C B aiMoc^iepe aprona hjih cmcch aproHa c Bo^opo^toM npn HopManBHOM ;^aBJIe- 
H0H. B pesyjiBTaxe flecrpyicmiH na HarpexoH noBepXHOcra ajieKipofla ^opMHpyercA nac- 
THHHO aMop4>HH&, TpexMcpHBiH cjiofi 3JieKTpojiifra. OKHCH BHCMyia cooTBercTByionKero 
cocTasa, noipyBcenmiM b nopH ajieicrpoAa Ha rjiyGHHy 2-10 mkm. C i^ejiBio cradHJiHsa- 
5 i^HH CBOHCTB sjieKxpoJiHTa npoBOOTTCH KpHCTaJiJiH3aiaiOHH£iH oSjKHT npH TCMHcpaxype 
600 - 1000 C, HO 6ojiee 15% npeBumeHHJi pa6oHeft xeMnepaxypbi 3JieKTpoxHMHHecKoro 
ycrpoftcTBa, npn 3tom BejiHrona sepna aJieKrpojrara cocraBraer 100 - 5000 hm. 

Ha BTopoM 3Tane nojiynaiOT njiOTHHfi BHeiUHHii cjioft sjieKTpojnrra Toro tkq co- 
craBa. JJfiK 3Toro HcnojibsyiOT opranorejiB xoro cocTasa, to) h fsflu nojiyqeHHa BHyipeH- 

10 Hero cxtOH c KOHiieHipaqHeiS MerannoB 1 mojib/ji npn o&beMHOM coACp^ecaHEH noponnca 
5% n pasMepe nacTHi^ 5 - 500 hm. OpraHorejiB HaHocax na xojioflHyio noBepxHocrt sHyx- 
peHHoro cjioa 3JieKTpoOTTa c ^ocJIe;^yK>^^^M narpesoM 500 - 600 C b aTMoc4>epe ap- 
rona HJIH CMecH aprona c Bo;iopoAOM hjih Ha Harpexyio ;^o 400 - 500 C noBepxHOcxb 
HOflCjiOH B anajiorHHHOH aTM0C(|)epe. OnHHinHafl TepMoo6pa6oTKa npOBOAHXCH na B03fly- 

15 xe npH xeMnepaxype 600 - 1000 C, ho 6ojiee 15% iipeBBnneHHK pa6oHeft xeMiiepaxypBi 
3JieKxpoxHMHHecKoro ycxpoHcraa B pesyjiLxaxe na noBepxHocxH ^^opMHpyexcn mioxHHfl 
6e3 Ae^eKxoB h MHKpoxpemHH AByMepHBifi cjioh sjieicrpojiHxa c BejmHHHOH aepna 100 - 
5000 HM. TojnD(HHa cjioji cocxasjwex 1-3 mkm. 

Bo3MO»ceH BapHaHx HaneceHHa opranorejw na narpexyio flo xeMnepaxypH- 200 - 

20 400 C noBepXHOcxb hoacjioh b Bos/^ynraofl aiMoc^epe. B pesyjiBxaxe jnecipyiopiH na no- 
BepxHOCTH noflCJiofl ^opMHpyexcfl hjioxkhS 6e3 fle^eKXOB h MHKpoxpenmH flByMepHuft 
cjiofi 3JieKxpojiHxa. OHHHmHaji xepMoo6pa6oxKa np0B0j:?Hxc« na Bos^yxe npn xeMnepaiy- 
pe 600 - 1000 C, HO 6ojiee 15% npeBBnneHHa paGoneH xeMnepaxypu sjieKxpoxHMHHecKO- 
ro ycxpottcxBa. B pesyjaxaxe na noBcpxHocxH ho^cjioh 4>opMHpyexcH njioxHuft 6e3 ^e- 

25 4)eKX0B H MHKpOXpeDPH flByMCpHBlfi CHOft SJieKipOJfflXa. 

IIojiyqeHHUfi xaKHM oSpasoM sjieKxpojmx npeACxaBjMJi co6ofi croiomHofi cjioft 
OflHHaKOBoro cocxasa, nacxB Koxoporo, b BH^e xpexMepnoro sJieKxpojiHxa, norpyHcena b 
nopHCiyio cxpyKxypy sjieKxpoAa Ha rjiySHHy 2-10 mkm, a noBepxHocxHbift cjioft, b bujs^o 
HJioxHofi flByMepHoft HJieHKH paBHOMepHo pacnpe^ejieH no noBepxHocxH, noBxopaa ee 
30 pejDbe^. 

IIpH MHoroKpaxHOM noBxopeHHH nepeHHcneHHHx Bume onepaiow, a xax 3Ke npn 
HcnojiBsoBaHHH pasjiHHHBix cocxaBOB opranorejia, bosmohcho nojiyneHHe MHJiBXHCJioftHO- 
ro 3JieKTpojmxa nepCMeHHoro cocxasa h cboKcxb. 
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npHMep 6.2. Cnoco6 naroTOBJieHHH napti 3JieKTpoA - ;iByxcjioHHbift aneiopojiHT 
Ha Case jierapoBaHHofi okhch BHCMyxa ^HKcnpoBaHHoro hjih nepeMCHHoro cocraBa h 

CBOfiCTB. 

SneKipoA HMeex pa3Mep nop 5-20 mkm. 

5 fliw nojiyneHM aneicrpoJiHTa npHMeraercH uemjs, xepMHHecKofi Aecrpyici^HH. Ha- 
HeccHHe ocymecTBJisexcH ksk MHHHMyM b ^Ba arana. 

Ha nepBOM axane noJiyHaroT BHyrpeHHHH TpexMepHHii cjioa ajiCKxpojiHTa npe- 
HMymecTBeHHO BHyxpH noBepxHOCTHbix nop sjieKxpofla c hx repMeTHsaipieft. npejopa- 
SHaneHHe BHyrpeHHero cjioh sjieicipojiHTa KaK b npHMepe 6. 1 . 

10 JSflsi nojiyneHHa BHyrpeHHero cjioh ajieKTpojmra na 6a3e okhch BHCMyxa hchojib- 
syercH o^h h3 opranorejiefl npHMepoB 1 - 5 c KOHBtcHxpaiiHeft McraJinoB 0.1 - 1.0 
Mom/n npH o6BeMHOM coflepacaHHH noponnca 45 % h pasMepe nacnm or 5 flo 3000 hm. 

OpranorejiB naHOcar Ha xoJiOOTyio noBcpxHOCXb BanmcoM c BAaBJiHsaHHeM ero b 
noBepxHOCTHbie nopBi sjieicipofla. flecrpyKmno ocymecTBJMKyr xiyreM narpcBa ajieicrpofla 

15 jsfi TeMnepaiypH 200 - 400 C na BosAyxe. B peayjiBxaxe ^^ecxpyicmiH na Harpexofi no- 
BepxHocxH ^JIeKxpo;^a 4>opMHpyexcH HacxHHHo aM0p4)Hi>m, xpexMepHBifi cjioft 3JieKxpojiH- 
xa OKHCH BHCMyxa cooxBexcxByiomero cocxaBa, norpy^KeHHBifi b nopti aneKxpo^ta na rjiy- 
6HHy 10-50 MKM. C ^eJIBK) cxa6HJiH3ai^HH CBOHCXB aneKxpojiHxa npOBOjpixcH Kpncxan- 
jmaaiiHOHHBift o6»cHr npn xeMnepaxype 600 - 1000 C, ho 6ojiee 15% npeBBnneHHH pa6o- 

20 nefi xeMnepaxypH ajieKxpoxHMHnecKoro ycxpottcxBa. Ilpn Heo6xoj[mMocTH, c i^ejibio noji- 
Hofi repMeTHsaogaH nop sjieKxpo^a, onepai^HK) noBxop^x. 

Ha BxopoM arane nouynaKyr njioxmitt BHemHHfi cjiofi 3JieKxpojraxa xoro ase co- 
craBa. Jifjsi 3xoro HcnoJttsyiox opranorejiB xoro cocxaBa, hxo h wta nojiyneHHH BHyrpeH- 
Hero cjioK c KOHi](eHxpaimeS MexajiJioB 1 mojib/ji npn o6x>eMHOM coAcp^icaHHH nopomKa 

25 5% H pasMcpe HacxH^ 5 - 500 hm. OpranorejiB hbhocot na xoJioflHyK) noBepxHOCXt Bnyx- 
pennero cnoa 3JieKxpojiHxa c nocjieAyK)n5HM naipeBOM flo 200 - 400 C na Bos^yxe. Oh- 
HHnmaa xepMoo6pa6oxKa npOBOflHXCH na B03«yxe npn xeMnepaxype 600 - 1000 C, ho 
6ojiee 15% npeBBnneHHH pa6oHeft xeMnepaxypBi 3JieKxpoxHMHHecKoro ycxpoHCxsa. B pe- 
syjiBxaxe na nosepxHocxH 4)opMHpyexcK iuioxhbih 6e3 ^e^eKXOB h MHKpoxpemHH ^y- 

30 MepHBEH cjioft sjieKxpoJiHxa c BejniHHHOH sepna 100 - 5000 hm. ToJ^^HHa cnoH cocxaBJW- 
ex 1 - 3 MKM. ripH Heo6xoOTMOcxH, c uejn>K) yBeraneHHa xcjimnma BHCinHero cjioji, one- 
paKHK) HanecenHH noBxopmox. 
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Bo3M03KeH BapnaHT HaHecennH opraHorejM Ha Harperyio TeMnepaxypii 200 - 
400 C noBcpxHOCTB nofffinosi b BoaflymHOfl aTMoc4)epe. B p^yjibTaxe AecTpyKii[HH aa no- 
BepxHOCTH noAOJiOH ^opMHpyercH idiothbih 6e3 j^e^efcroB h hmKporpemjm ppyMspwaA 
cjioft aJieKTpojiHxa. <bwznmasL TepMoo6pa6oTKa npoBojsjsrcsi Ha B03;o^e npH TeMnepaiy- 
5 pe 600 - 1000 C, HO 6ojiee 15% npeBMnenHa pa6oHeft TCMnepaxypK sJieKxpoxHMHqecKO- 
ro ycipoficTBa. B pesyjibTaxe Ha noBqjXHocTH hoacjioh ^opMHpyexca luiorHbift 6e3 ^e- 
4>eKroB H MHKpoipeii^ j^ByMepHiiiii cjioft ajieicipojiHTa. 

IIojiy^eHHHfi TaKHM o6pa30M aneicrpojiHT npeflCxasjiEn co6ofi[ ciuioniHoft cnoft 
OAHHaKOBoro cocxaBa, HacTb KOToporo, b bhac ipexMepnoro sjieicrpoJiHTa, norpysKeaa b 
10 nopHCiyio cipyKiypy sn&crpom na rjiy6HHy 10 -50 mkm, a noBepXHOCTHBifi cnott, b BH«e 
nnoTHott OTyMepHofi njicHKH paBHOMepno pac^pe;^eJIeH no noBcpxHOcxH, noBTopM ee 
penBei^. 

npH MHOroKpaxHOM noBTopeHHH nepeHHCJieHHBix Bfcinie onepaimn, a xaK Ke npn 
HcnojiMOBaHHH pa3JiHHHwx cocxaBOB opraHorejw, bosmo^o nojiy^CHHe MHJibXHCJioHHO- 
15 ro 3JieKxpojiHxa nepeMeHHoro cocxaBa h CBoftcxB, 



20 
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OopMyjia rooSpeTeHHfl 

1. 3jieKTpOA-3JieKTpojiirrHafl nq)a, coAep^aman nopHcrfiiS ajieKipoA, Ha noBepxHocxH 
Koroporo HdHeceH MyjibTHcnofiBBiH TsepAbcS dJieicipojiHT Ha ocHOBe okhch sHCMyra c 
jienipyiomcHMH AoGasKaMH, npn 3tom xBepj^Hft ajieKrpojnrr coctoht m BHyipeHHero 
5 ipexMepHOFO cjioji TsepAoro dJieKipojiHra, npeAcraBJuiiomero cmccb aMop^Hofi h 
KpHCTaJuiHHecKoji ^as&i h» no Kpa&ieii Mepe, Hacnrmo sanojiHHiomero noBepxHocr- 
HHe HopM sjieiopoj^a na rjiySHny 2-50 mkm, h nJioxHoro BHemHero cjioh 3TOKtpojih- 
Ta npeACTaBJuuomeFO, cmgcb aMop^HoK h iq)HCTaJijmH[ecKO& ^asBi, h pacnojio^eHHO- 
ro Ha noBepxHOCTH BHjnpeHHero cjioh. 
10 2. 3jieKTpoA-3neKTpojii!THaH napa no n.l, coAepsKamaa sHyrpeHHHH h BHeniHHH cjioh 
dJieiapojiHra, HMeion^ie o^HHaKOBbiii hjih pasHBifi cocraB, 

3. 3jieKTpOA-3JieKTpojiHTHaa napa no n.l, coflepHcan^a)! a KanecxBe jierapyioniHx Ao6a- 

BOK B TBepAOM 3JieiCTp0JIHTe HlTpHfl h/hJIH BaHaAHH H/HJm MOJIHGaCH h/hJEH mipKOHHft 

h/hjxh cbhhcu h/hjih BOJtt^paM n/Hjra hho6hh h/hjih Tanraji h/hjih xpoM n/mm ko- 
15 6ei}JhT h/hjih MCflb h/hjhi n(eji0HH03eMejibHbie h/hieh peAK03eMejn>HLie MCTaiuibi. 

4. 3jieKTpoA*3JieKTpojiHTHas napa no n.l, coAepHcaman 3JieKTpoA luiocKofi HJm ipyGna- 

TOtt ^OpMH. 

5. 3jieKTpoA-3JieKTpojiHTHaH napa no n.l, b Koropofi sjieiopoA BimojiHeH m nopHcxoro 
KepaMHHecKoro Hjm MeraiuiHHecKoro MaTepHajia c pasMepaMH nop 6ojiee 1 mkm. 

20 6. Cnoco6 HsroTOBjieHHH 3JieKxpoA-3JieKTponHTHoM napn, BKjnoHaK)umj! ^opMHpoBaHHe 
Ha noBepxHOCTH nopHcroro dnempoAa nacTHHHO norpy^eHHoro b dJieiopoA Myjn>- 
THCJiofiHoro TBepAOFO 3neKTpo;iHTa Ha ocHOBe okhch BHCMyra c jierepyionpiMH ao- 
6aBKaMH, AJM Hero BHanajie npoBOAsr nponnTKy nosepxHocTH nopncroro sjieicrpoAa 
opraHorejieM, cocroHiipiM h3 nacTHi^ JierHpOBaHHott okhch BHCMyra h opraHH^ecKoro 

25. pacTBopa opraHHHecKHX cojiefi BHCMyra h McrajuiOB craGHjmsHpyiomHx Ao6aBOK, h 
AecxpyKAHK) opraHHHccKOH HacTH opraHorejifl, npHBOAHnQoo k XHMHHecKOMy oca^c- 
AeHHio BHyrpeHHero xpexMepHoro caoa Myjn>THcjioHHoro TsepAoro ajieKipojraxa Ha 
noBepxHocTH ajieKTpoAa, a 3aTeM npoBOAHT HaneceHHe na noBepxHocxb BHyxpeHHero 
CJIOH opraHorejiH, cocTOHmero h3 naHopasMepHUX HacTH^ JierapoBaHHOft okhch bhc- 

30 Myxa H opraHHHecKoro pacTBopa opraHHHecKHX cojiefi BHCMyxa h MeraJuiOB jieni- 
pyromHx Ao6aBOK, h AecTpyK^HK) opraHHHecKoii Hacra opranorera, npHBOAaniyio k 
XHMHHecKOMy oca»AeHHK) luioTHoro BHemHero cjioa MyjibXHCJiofiHoro 3JieKrporaTa 
Ha noBepXHOCTH BHyxpeHHero cjioa. 
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7. Cnoco6 no n.5, b KoxopoM jvm 4>opMHpoBaHH£ BHjopeHHero h BHemHero cjioeB XBep- 
j^oro sjieKxpojnrra HcnojibayiOT opraHoreira oOTHaKOBoro hjih pa3Horo cocTaaa. 

8. Cnoco6 no n.S, b KoxopoM HcnojiBsyioT b KanecTBe Jierapyionpix flo6aBOK b TBep;^oM 
3jieKTpoJiHTe HTTpHfi h/hjih BaHa,ziHH h/hjih M0JiH6fleH h/hjih i^HpKOHHfi h/hjih CBHHeq 

5 h/hjih BOJiB^paM h/hjih hho6hh h/hjih TaHxaJi h/hjih xpoM h/hjih Ko6aji&T h/hjih MeflB 
h/hjih iqejioHHOseMejiBHHe h/hjih pe;pco3eMenbH£ie Merajuiu. 

9. Cnoco6 no n.5, b KoxopoM nponmKy nopHcroft noBepxHocxH sjieicrpofla opraHorejieM 
npoBo^flx no^ saKyyMOM hjih MexaHHnecKHM BAaBJinBairaeM opranorejui b nopHCiyio 
noBepxHOCTb ajieicrpoAa. 

10 10. Qnoco6 no n.5, HcnojiBsyiomHa ffum ;^ecTpyK^HH opranorejia BHCOKOCKOpociHoii nn- 
P0JIH3 npH xeMnepaiype He BBnne 600 b OKHCjmrejiBHoa hjih hhcpthoh hjih cjm- 
6oBOCCTaHOBHTejiBHOH rasoBOH axMoci^epe. 

11. CnocoS no n,5, b KoxopoM AecTpyKumo opranHHecKofi nacni opranorejiH npoBOflar 
o^moBpeMCHHO hjih nocjie^oBaxejibHO c npoimxKoft hjih HaneceHHeM opraHoreJw Ha 

15 noBepxHOcxB BHyxpcHHero cjioh. 

12. Cnoco6 no n. 10, b KoxopoM npn nponnroe 3jieKxpoAa opranorejieM hjih HanecenHH 
opranorejifl na noBepxHocxt BHyxpeHHero cjioh c oflHOBpeMCHHOfi flecxpyKimeS, op- 
raaorejiB HanocOT Ha noKpHsaeMyio noBepxHocxt mcxo^^om nyjiBBepHsai^HH hjih 
npHHxepHOH nenaxH. 

20 13. 12.Cnoco6 no n. 10, b KoiopoM npn nponnrKe sjiCKipofla opranoreneM hjih Hanece- 
HHH opraHorejw na noBepxHocxt BHyxpeHHero cjioh c nocjie^oTOmeft AearpyraiHeH, 
opranorejib naHOCOT na xojioAHyio noBepxHocxb snejcrpofla hjih BHyxpeHHero cjioa c 
nocjieflyiomHM bhcoko CKOpocxHMM HarpeBOM ajieKxpo^a. 

14. Cnoco6 no n.5, b KOXopoM npomiTKy ajiCKxpoAa opranorejieM hjih HaneceHHe oprano- 
25 rera Ha noBepxHocxt BHyxpeHHero cjioh h ;^ecxpyK^HK) opranorejia npoBOAHx oflHO- 

HJIH MHoroiq)axHO. 

15. OpraHorejiB, HcnojiBayeMHft ^jm HsroxoBJieHna ajieKxpoj^-ajieKxpojiHXHOH napu, co- 
AepjKamnft Hacmmti nerHpoBaHHoii okhch BHCMyxa h opraHHHecKHfi pacxBop cojiefii 
BHCMyra h JierHpyioiiiHx MexajuioB cMecH mbij^a pasBexBJieHHHx Kap6oHOBi>ix khcjiox 

30 c o6meft ^opMyjioft H(CH2-CH2)nCRTR".COOH, r^e R' - CH3, R" ^ CJ^mn) npn m ox 
2 AO 6, CO cpeAHCH MOJieicyjiapHoli Maccog 140-250. 

16. OpraHorejn> no n.l4, coAcpacamnfi b KanecxBe JiernpyiomHX Ao6aBOK HXTpHfi h/hjih 
BdHafm H/Hjni M0JiH6AeH h/hjih mipKOHHa h/hjm CBHHeu h/hjhi BOJiB^paM h/hjih 
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hho6hh h/hjih xaHxaji h/hjih xpoM h/kjih Ko6ajibT jh/hjih mc^^b h/hjih mejioHHOseMenB- 
H£je b/hjih peAKOseMejiBHHe MeTaJUiH. 

17. OpraHorenb no n.l5, coffjspymnjsA b KaTOcrse opraHEraecKoro pacTBopHrcjia cmccb 
ajiB4)a pasBCTBjieHHHX KapGoHOBUx khcjiot c o6meft ^opMyjioS H(CH2-CH2)nCR'R"- 

5 COOH, rfle R' - CH3, R" - Ci„H(i,rf i) irpH ra ox 2 ao 6, co cpe^eft MOJicKyaipHoa Mac- 
cofi 140-250, HJiH KapSoHOByK) KHCJioiy h/hjih jiioGofi opraHHHecKHfi pacxBopHrejib 
cojiett MerajuiOB k^6ohobhx khcjiot. 

18. OpranorejiB no n.l5, cojojspman^ qacxHipii pasMcpoM or 5 hm ao 3 mkm. 

19. OpraHorejiB no n.l5, b KOTopoM KOHAeHipaiiHK) b cojmx BHCMyra h jierHpyiomnx Me- 
10 TajuioB BH6HpaK>T OT 0.05 AO 1,0 Mojib/ji B cooTHomeHHH, oTBenaiomeM cxexHOMex- 

pHH HaHOCHMOrO SJieKipOJIHTa. 

20. OpraHOPMb no n.l5, b KOXopoM ofceMHoe cooTHomeHHe Haciim b opranorejie 6epeT- 
M OT 5 flo 45%. 
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